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THE GANKSHKlflNI) DAIRY HERD. 

BY 

H. E. 1.0KD WILLINGDON, O.C.I.E., 

Governor of Bombay. 


In venturing to write a short description of niy home farm at 
(hiTieshkliindj I do so in the hope that it may stimulate greater 
interest in a branch of our agricultural industry, which, if properly 
developed, may prove to be an important addition to the activities 
and profits of those who are engaged in the occupation of 
farming. 

In (iomparing the agricultural conditio*).s of England with those 
of India we necessarily observe many disparities, of which perhaps 
th.e chief is the prevalence in India of peasant holdings and in 
England of considerable or large estates. There are, however, many 
• exceptions to the normal state of affairs in both countries, and 
tlicrc are many parts of India where large holding^.predominate. 
I n such cases the main point of difference between our two (jountries 
lies in this fact, that the landowner in England is in most cases a 
farmer liimself who has his own homo farm, breeds his own stock, 
and cultivates some of his own land, and thus acquires a practical 
knowledge of agricultural life and takes a-keen and sympathetic 
interest in the welfare of his tenants and labourers. 7n this count^% 
on the other hand, the great landowner, who is himrifelf a practical 
agriculturist on a large scale, is unfortunately rare. But an 



AGRICULTURAL JOURNAL OP INDIA 


[XIII, I. 


direction may be followed by others, and that our best breeds of 
cattle will be bred and jierpetuated on the most scientific lines in 
future years. 

May I, in conclusion, venture to give a few hints and suggestions 
to those who may be encouraged after reading this paper ^o start a 
dairy farm themselves ? 

1. The owner should personally supervise and pay (jonslant 
visits to the farm, lie sliould not expect results for the first lliroe 
years, imtil the young stock he breeds are coming into profit. He 
will then be able to add to his herd the young heifers whicli lie thinks 
are likely to prove the ])est milkers, and sell off the surplus stoidc by 
auction or otherwise, which will go to imjirove the cattle in Ids 
neighbourliood. He should keep a register of each cow in Ids lierd, 
showing the calves she produces year by year and fhc amount of 
milk she gives througli the year. T would furtlier suggest tliat in 
starting stud herds every owner should, ns we often do in Knghand, 
name each animal by tlie name of the State or locality 'wluu-e it 
is bred, e.g., “ Marie of Junagadh,” Hose of Tlajpipla by 
this means it is always possible to trace the stock of aiV herd, 
and buyers will always know from what foundation stock they 


come. 

2. Give the cattle lots of exercise, and let them lead as far as 
possible their natural lives. Never tic young stock up ; let tlumi 
run in a paddock as soon as they can, and when shut up, put them 
in a shed with an open yard to run out into. 

3. Give the cattle lots of food. No animal can prosper unless 
it is properly fed, but with food and careful tending the cows will 
become more regular in their breeding and produce more milk, and 
young stock Afill come to maturity earlier if they are well fed and 
cared for in their early years. 

4. Keep the farm and stables absolutely clean, and give the 
cows ample bedding when they are in the byre. 

These are among the chief essentials which are necessary to 
the sucCfessful. management of a farm. I have endeavoured to carry 
them out on ,;ny own, and I think my facts and figures will prove 
with not unsatisfactory results. 
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Fill, 1. I'OW BYKK. 



•"■i. 2. SILO. COW BYRE. AND DUTCH BARN. 
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Government House Dairy and Farm. 

Ganeshkhind Dairy and Farm were started in October 1913. 
They are situated in the Park at Ganeshkflind about a quarter of a 
mile from Government House. 

Buildings. The farm buildings coiLsist of a cow byre containing 
10 stalls built on the latest American system, a small dairy, silo, 
Dutch barn, sheds for young stock, and a (jalving shed. The buildings 
are all made of stone, and the cow byre is stone-floored throughout, 
thus enabling the herdsmen to keep the byre cleifti, whwdi is the 
lirst important step if cattle are to be kept liealthy and well. Each 
st.all has a separate feeding trough with cold wat,er laid on, thus 
making it possible for each, trough to lie kept clean after eacih meal. 
The dairy lias a tiled floor aiul glazed tile walls, and is about twenty 
feet by ten, and consists of two small rooms, one containing the churn 
and butter-maker and the other a milk-sej)nrator. 

Silo. Tliis is a stone building in wliicJi green Codder is stored 
and made into ensilage, which gives an excellent food for Ihe cattle 
when fodder is scarce and expensive. 

Dutch Barn. This is a stone buildiivg, bricked uj) on three sides, 
with one side left open, and is used for stacldng any crops that liave 
been cut until they may be required, and also for housing farni 
implements. 

Acreage. The arable land consists of about 20 acres in which 
the principal crop is liujerne which is cut green for the use of the 
stable horses. The surjjlus is sold and luids a ready market. Maize, 
jmvar {Androjyogmi Sorghum), and other fodder crops arc also grown 
for the cattle. 

’ Slock. The farm started with eiglit cows, eight lieifers, and 
one bull, and the breed is pure Karachi, or as it is sonfetimes, tliough 
less accurately, called Sindhi. To-day the stock consists of 53 liead 
including 16 cows, 1 stud bull, and the remainder*young stock. At 
an auction sale in September 1916, the sum of Rs. 3,200 was obtained 
for 16 surplus young stock, or an average of Bs. 200 per liead. 

Fodder. The cattle have good grazing during som^ months 
of the year in the park of 400 acres. They are turnetl out mornihg 
and evening to graze, and during the day the cows are tied up in the 
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cow byre. Besides what they can pick up in this way, every cow 
has a daily ration oi cliomi, bran, cotton-seed, and salt. 

Milk. • The supply of niilk has been yearly increasing, and the 
amount of milk received from April 1916 to March 1917 totals 
37,309 lb., or an average of a little over 3,100 lb. per month. 

Milk received monthly from April 1916 to March 1917. 


Month 


Quantity 
in 1b. 

Average number of 
cows in milk 


1 

during the month 

1916 

1 

1 



April 

... 

2,668 

10 

May ... 

1 

3,902 

11 

June 

••• 

2,771 

9 

July ... 

I*. 

2,98.') 

10 

August 

... 

2,641 

9 

Soptomber 


3,702 

10 

October 


3,781 

11 

Movember 


3,337 

11 

Ucceinber 


3,231 

u 

1917 




January ... ' 

■a« 

2,81$ 

9 

Kobruary 

Ma 

2,377 

8 

March 

... 

2,899 

8 



37,309 



Accounts as per statement below show for 1916-16 a profit 
of Rs. 376-1-4 M for 1916-17 Rs. 1,168-12-8 after allowing for 
interest on capital outlay on buildings, Rs. 12,000, and purchase of 
stock, Rs. 3,000, at 5 per cent. 





Government House Dairy and Farm. 

Statement of Accounts from \st lipril 1915 to March 1916. 


THE GANESHKHIND DAIRY HERD 



TctTAL ... 7.065 




Gon^rnment House Dairy and Farm. 

Statement of Accounts from \8t April 1916 to 31.?/ March 1917. 
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WHEAT VARIETY TRIALS IN THE PUNJAB. 


W. ROBERTS, B.Sc., 

Vrinripal and Professor of Agriculture, Agricultural College, Lyallpur. 

The Punjab wheats were preliminarily classified by Mr. Howard 
in 1906 and hi^nded over to tlic Economic Botanist of the Province 
in 1908. The comparative testing of these and later of Piisa wheats at 
the Lyallpur Farm from 1909 to date will be discussed in the present 
paper. The early trials are notable with regard to the persistence 
with which we believed in Punjab No. 9, while the later ones 
conclusively show Pusa No. 12 to be inferior in yield under ordinary 
conditions to the local No. 11 and even to Punjab No. 17 in certain 
seasons at least. 

For the sake of clearness the trials will be considered under 
two heads, viz., (1) Variety cxjieriments with Punjab wheats (as 
classified by Howard), and (II) Trials of Pusa wheats versus Punjab 
wheats. 

I. Experiments with Punjab wheats. 

What appeared to be the best bearded wheats, viz.. Nos. 8, 9, 
10, 11, 12, 13, 15, and 1 were received from the Economic Botanist 
and were tried in 1909. ‘ * 



Type No. 

Previoua crop 

Yield 
Mds. Srs. 

Si]. 'JG 

8 

Wheat 

21 10 


9 

Sar^i {Aletilotus parei/lora) 

27 30 


ru 

Fallow 

17 10 


It 

Wheat 

26 10 


12 

Oram 

21 0 


« 13 

Wheat 

21 30 

Sq. ‘25 

14 

Afaa/t (PhaMolur) (failed) 

17 10 


15 

Arhar {Cajanus indieua) (failed) 

18 24 

Sq. 26 

« 1 

Maize 

21 11 


Mr. Milligan, who was acting for the writer in 1910, wrote as 
follows:— 

“ Tj^e wheat vafieiy experiment shows two outstanding crops 
4iype8 Nos. 9 arid 11) yielding 27 maunds 30 seers and 26 mds. 10 srs. 

I Report on oj the Department of AgrieuUure, Punjab, for the yeur 1&09'10. 

( 10 ) 
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per acre respectively. The net value of the former was less than 
that of the latter, owing to the heavier labour bill involved in cutting 
a lodged crop. The grain, liowever, of this Variety is much superior 
to that of No. 11, which produces a soft white wheat. Type No. 11 
has showjr a remarkable power of st anding, whicli is a very important 
point in the suiTOunding district.” 

It will be noticed that no comment is made on the fact that 
No. 9 followed a leguminous crop. The (u-op was luxuriant to 
start with, and both Mr. Milligan and the writci- Ivere exj)e(;th)g 
great things of No. 9. The straw of No. 9 is a good deal stronger 
than that of No. 11. No. 9 liad come out well with Mr. Milne 
in 1908 and had given good milling tests.' In 1910-11 the writer 
commented as follows®;— 

“ These two types were grown cm a faiily large area this season, 
No. 9 occupying 18 acues and No. 11, 16 acres. Type No. 9 stood 
better than No. 11 this year iji every ease wlicre the crop ^vas heavy. 
As a yielder, however, No. 11 lieatls the list in all cases where the two 
types were gicnvii side by side {vide Jesuits in square 26, Statement 
XV, and in square 10, Statement XVI).” 

The above sho^\'s the obsession under wliich we wercj suffering. 
No. 9 being believed to be the best wlieat for good land had been 
sown in all the best plots, and comparative trials were limited to 
square 26 and square 10-—the former rejuesentijig gocxl land and 
the latter comparatively poor soil (Statements XV and XVI). 


Statement XV. 
{Square 26.) 


Type No. 

Area 

Provioua crop 

. Yield 

MdB. Hra. 

1 

1 acre 

Wheat 

18 2(1 

9 

do 

do. 

20 0 

% 

11 

do. 

do. 

20 26 

12 

do. 

Fallow 

18 ;«) 

14 

do. 

do. 

21 3 

15 

do. 

do. 

17 21 


^ Rtport on the Operations of the lieparlinrut of Agrievtlure' PiinJob> for tho your 1908-C^ 
» Report on the Operations of the Veparinml of Agricul^rc, Vvnjob. for* tho year 1010-11, 
paragraph ziii. 
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Statement XVI. 

, {Square 10.) 

Type No. Provioiis crop YieW 

M(Jb. Sib. 

1 .1/a»A crop {Phateolus) 9 SS 

<) do. 9 9 « 

11 do. 12 20 

In 1911-12, the writer remarked as follows*:— 

“ Types Nos. 9, 13, and 11 were grown in acre areas side by side, 
the previous crtip being cotton and senji, the other three tyjies Nos. 12, 
14, and 15 were adjacent, but followed wlieat as a previous crop. 'ITic 
dilfereiuies in the yields will be noted. Type No. 13 has done very well 
this year, and had been sclecitcd fo’’ special trial from the results of 
previous years. It is a barani wheat and grown largely in Gurdaspur, 
Julluudur, and even in Ferozepore. Types Nos. 9 and 11 seemeiI to be 
very similar in ap])earancc, but No. 11 was lodged to a much greater 
extent than No. 9. As in 1910-]!, however, it has given a slightly 
higher yield than No. 9, though tlie latter yielded more in 1909-10. 

“ As regards types Nos. 9 and 11 generally, it may be noted that 
the average yicUl for No. 9 on the farm was 27 maunds 27 seers and 
with tenants was 18 maunds 25 seers, and of No. 11 on farm 
18 maunds 4 seers and with tenants 14 maunds 14 seers. No. 9 W'as 
grown, generally speaking, in good land throughout, whereas No. 11 
was often put in poor land, being regarded as a better yielder than 
No. 9 under unfavourab‘lc conditions. In good land even the yielding 
capacity of these two wheats is similar, but the straw of No. 9 is 
stronger and the crop stands much better and is for this reason 
better suited for good land than No. 11. 

“ It may be noted also that, from experience outside the farm 
this year, it hppeats No. 11 is easier to cut and thresh than No. 9 
{vide Statement XXI).” 

The year 19ll is interesting, as in that year some seed of No. 9 
and No. 11 was issued for trial on a moderate scale to zemindars 
with the approval of Mr. Milligan, then in charge of district work 
m the colony. • • , 

' Heport on the of the Deparlmenl of ArjrkvUura. Pvtijab, for flic year 1011-12, 

page viii. ' 
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The results showed the marked superiority of No. 11. The t otal 
rainfall for the year was under 8 indies and was 1’8 inches during 
the wheat-growing season, and canal water was scarcethus the 
hardier wheat triumphed. Type No. 11 grown on J(l acres by 
zemindars yielded'an average of 20 maiuids, and No. 0 grown on 
204 acres an average ol ll^maunds. The ditferemio between the 
two wheats in yield is of course nothing like the scale which the 
above would indicate, but the superiority of No. 11 is clear. No. 9 
still continued to give high yields in good land aiul Avitli favourable 
conditions. 

In 1912-1.3, Mr. vSouthern, who was acting for the writer, \vi*ote 
as follows - 

“ An exhaustive comparative test was this year made of types 
Nos. 9, 11, and 13, both on good and bad lan«l, and the results 
are of interest in that they appear t,o confirm the conclusions drawn 
last year with respect to typos Nos. 9 and 11. Last year it .appeared 
tliat No. 9 was a variety of wlieat suitable only for good land ; the 
yields this year are all in, support of this, T}^)es Nos. 9,11, and 13 
were grown on good land on acre blocks (1) after cotton, and (2) 
after wheat, with the following results:— 


Typo No. 


0 

11 

13 


Aftbr cotton 
Yield per acre 
Md-.. Srs. 

28 0 
26 8 
24 16 


A»tbr whbat 
Yiel :I ptjr acre 
Mds. Sra. 

11 , 

26 

21 22 


“ After cotton No. 9 yielded better than after wheat, tlie land 
being in better heart in the former case; while No. 11 yielded almost 


equally well in both cases. 

“ bn 14 acres of poorer land the same three typps were grown 
side by side in plots varying from f to 1 acre in extent. The average 
acre yields work out as follows :— • 


Type No. 

9 

11 

1.3 


Yield 
Mds. Sis. 

14 87 
J6 16 

15 39 . 


“ In somft of these plots, which are situated hear, a rilhiRC aiul 
where consequently the laud',is rich, No. 9 gave slightly higher 
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yields than Nos. 11 and 13; while in the rest of the area, where the 
land is very light in texture, Nos. 11 and 13 did very much better 
than No.. 9. It seems therefore from these results, and from the 
wheat survey which has recently been made in the Lyallpur 
District, that No. 11 wheat is the most suitable for the colony 
generally.” 

It may be noted here that in 1911-12 Mr. Hamilton, the then 
Director of Agriculture, who rendered many valuable services to 
the Departmeht, inaugurated a system of surveys of wheat and 
cotton in important districts in the province. 

The writer carried out such a survey in the Lyallpur colony 
in 1912, which showed that No. 11 occupied roughly 60 per cent, of 
the wheat area with a purity averaging 80 to 85 per cent., and No. 17 
occupied 35 per (jent. with a similar percentage of purity ; less than 
5 per cent, being under other wheats. After 1912-13, when the 
writer took over district work in the Chenab colony, Punjab type 
No. 9 was definitely discardeAl, as it had conclusively shown itself 
unprofitable under ordinary conditions. This wheat is still being 
tried in the Lower Jhelum colony at Sargodha, though the conditions 
are similar there to those at Lyallpm-, and no useful result would 
appear to be gained by continuing the trials. 

As far as Lyallpur is concerned, effort was made to concen¬ 
trate on the spreading of pure No. 11. Wheat in the colony used 
to contain from 2 to 5 per cent, barley, but lately owing to the 
Department’s efforts and to the reduction of the basis for buying 
wheat being reduced to 2 per cent, barley, the excess being paid for at 
half wheat rates, the percentage of barley has gone down appreciably, 
specially near Lyallpur where the percentage now is rarely over 
1 per cent, anti very often only traces of barley can be found. The 
spreading cf a pure variety of wheat offers many difficulties not 
encountered with cotton, the chief being the large seed rate per 
acre and the difficulty of handling large quantities which are liable 
to damage by storing. ^ To illustrate this, we may consider the case 
of a man who piircbas€s one maund of American cotton seed. This 
suffices for iO acres and*costs Rs. 4-8. Such a cultivator would 
have nearly 40 ahres under wheat, the proportion being roughly 
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4 to 1. He would therefore require 25 niaunds of whent if the seed 
rate is 25 seers per acre. This would cost liiiu (at Rs. 4-8 a niaimd) 
Rs. 112-8. In spite of this the Department had 100,000 acres of 
No. 11 quite pure in the canal colonies this past season. The Local 
Government recognizing the value of the work are advancing money 
for wheat purchases this year, which will enable us to largely increase 
the area of pure No. 11 next season. The general standard of 
purity of all the wheat in the colony has made a distinct advam^e as 
testified by all exporting firms who have noted a Tnarked (diange 
in the evenness of quality of the wlu^at being put on the 
market duj*ing the last two or three yoai-s. The extra ])rofit 
which may be obtained by growing pure No. 11 is estimated 
as follows 

llii. Ail. 

Half maund por acre increase over impure No. 11 with wheat at lls. .3 8 1 12 

Two annas a maiiml premium on IS maunrls ... ... ... i 14 

Totai. ... .3 10 

This is a very moderate estimate, as zemindars claim much higher 
yields, especially wliere No. 11 is displacing Punjab No. 17. 

JI. Trials of Pusa wheats mrsuft Punjab wheats. 

A great deal has been heard of (jcrtain I’usa wheats, and st renuous 
efforts from varioiLs quarters have been niadeto boom these, notably 
Pusa No. 12, in the Punjab. As the latter espctually hasbeeii 
given very thoroiigli trials in the Punjab, and as these trials have 
been carefully supervised and conducted, it may be of interest to 
other parts of India, whore this wheat is reported to be doing well, 
to have a summary of our experience here. 

The first Pusa wheats were tried in 1911-12. »Some of these 
were sent up mainly in connection with a study of the influence of 
environment which was being carried on by the Imperial Economic 
Botanist, and some were crosses of Punjab No. 9 to be grown 
alongside the latter. Of these types, Nos. 9e, Pusa 106, and 
Pusa 12 showed most promise. The following statements sliow 
they were no better than Punjab wheats, 
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Statement XXVI-A. 


Type No. 

Soil 

] rrigatioiis 

Yield 
Mds. Si'H 

MiiKaffurnaKar, 

Ptisa Calcareous'* 

loam 

4 waterings 

10 « 

Piisa 8 

... do. 

do. 

17 24 

Piisa 12 

do. 

do. 

Is .32 

Pii.sn 22 

do. 

do. 

1.3 16 

9e 1 

Light sandy 
loam 

.3 watei'ingH 

•iC 4 

9h 2 

do. 

<io. 

21 2S 

9e :i 

... do. 

do. 

in 4 

Oo 9 

d<.. 

do. 

13 S 

9e 10 

... do. 

do. 

n 32 

9el.S 

do. 

do. 

14 2(1 

Piisa 100 

... do. 

do. 

16 4 

* 

With tendency to kaHar, honee requiring frequent irrigation. 

Statemknt XXVI-B. 


Typo No. 

Soil 

IrrigationN 

Yield 
Md‘. Srs 

9a 2 

fJootl loam —some of the 
Iwt on the fai in 

2 waterings 

17 11 

9o 1 

... 

do 

19 31 

9.> 3 

... 

do. 

16 11* 

9o 10 


do. 

15 34 

9« 9 

e»s 

do. 

16 23 

9e 13 


do. 

17 30 

Pnsa 100 


do. 

21 30 


Before proceeding further, it is necessary to refer to the f|iiestion 
of waterings, as this has l)een critic-ize<l and may adversely affect 
the value of the tests. •It shoidd be noted that usually in the Lower 
Chenab Canal, when cajial siiy)ply is of average quantity, the number 
of waterings afl-er sowing is three, but this is by no means universal; 
several villages ^vlth excellent cultivators use from four to seven— 
the latter being unusual and confined to Mla/r land where the 
concentration^ of salt has to be kept down to secure a crop at all. 
When watered sufficiently, such soils yield very heavy crops. In 
ordinary years iwid in years of lon er su})ply, the number of irriga¬ 
tions after sowing inav be classified as follows 


1 

ti wateriniia * 

•T «io, ^ 

4 do, and ovt i 
No water aftoi 


Ordinary years 


2 per cent. 
10 

00 .. 

28 .. 


Low supply years, 
e.g., 191016 and 1916-17 
10 per cont. 


20 


• • 
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In order to get as much area sown with wdieat as possible, the 
sowing period has to be very extended, and wheat sowing generally 
starts about October 25th and ends about December lOtli or even 
later. * Some of the earlier sown wheat sutlers from white-ant attacks, 
and this ^vcry generally is the deciding fa(itor as regards tlie first 
watering. Cultivators do their best t o postpone the first watering as 
it interferes witli sowings, and early watering is known to be liarmfiil. 
When white-ants attack the young plants, however, tliero is no 
choice and watering has to be resorted to. Harrowing young wheat 
lias been a regular method at Lyallpur since 1910 both to encourage 
tillering and check white-ant attack. It has proved beneficial Init 
not a complete cure.’ This implement is meeting with good 
siKJcess in the colonies. Again, it would a])])ear fiiany people think 
t,lie cultivator has no interest in economizing water. An elementary 
study of economics as it afTe(it,s him should dispel this mistaken idea. 
The total charge for water-rate and “ land revenue ” averages about 
lls. 10 per acre,whereas the giross value of an average crop of wheat is 
Tls. UO. There is every indiujcment therefore to sow as much as 
jmssihle and gamble on winter rains and good canal supply, ff the 
former fails, as they often do, canal engineers are swamped with 
applications for more water, and each good cultivator has some wheat 
which receives only one or two waterings. The yield generally 
expected depends directly on the number of waterings given, though 
of course differing for difi'erent fields. Ifrom a large number of 
observations by my assistants and myself and from the testimony 
of zemindars these yields average as follmvs :— 

Number of waterings after sowing Yield of grain 

Nil Nil to .^mounds 

1 watering 4 to 7 „ 

2 waterings 8 to 12 * 

>1 do. 13 to IS „ 

It must be remembered tliat at Lyallpur the minfall during the 
growth of the crop is rarely over two inchas and generally much less; 
e.g., in 1916-16 the rainfall for the whole year amounted to 
3*04 inches only, of which one inch only in*three separate^howers 
fell during the life of the wheat crop. '^Tieat is therefore in the 

The AgricuUmnl Joitrnal of huNa. v<>l. XI, ])art JI, pftgo 
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Cbenab colony almost entirely dependent on irrigation for its water 
supply. This would not appear to be the case at Quetta where, 
according to Howard, six or seven irrigations are usual, in spite of a 
winter rainfall of about seven to ten inches (10 inches is moi?B than 
equal to three irrigations in the Punjab). 

To resume, in 1912-13 the tests with Pusa crosses and No. 9 
were repeated. Mr. Southern remarked as follows:— 

“ The remarks made in last year’s report apply equally this year. 
Pusa No. 12 allows most proniise. Pusa No. 106 ^ s not done so 
well as last year, while tyjie No 9e is not like dl as Punjab 
type No. 9.” 

In 1913-14 exhaustive tests ivere conducted to compare Punjab 
Nos. 11 and 17 {fnd Pusa 12. Tlie remarks in the Annual Report 
by the witer were as follows :— 

“ An exhaustive test ivas "de this year betv types 
Nos. 11,17, and Pusa 12 ' ^wn both after wheat and aftfy >iton. 
Each acre plot as in the case of toria (R. Najms var. dichotoma) 
was harvested in two parts, us the southern end of the neld is^uore 
uniform and better than the northevp, end. Pusa No. 12 is uii 
early wheat, and the conditions pi ailing in the year u'-der 
report were favourable to an early i. pening wheat. As will be 
seen, typo No. 11 gave the higlic eld in any one plot, but 
the average of the two acres unr) ea of the three wheats is as 
follows:— 

T.VP0 No. 

Punjab 17 ... 10 9 

12 ... 10 4 
Punjab 11 ... ... ... ... 18 4 

“As will be seen, type No. 11 and Pusa 12 happen to be 
exactly equal* The test will be rope >d. The yields are all low. 

“ Water] was short and only two irrigations could be given. 
Yields in this square are rarely under 23 maunds.” 

In 1914-15 tests were repeated in square 26 and with eleven 
tenants when Pusa No. 12 was compared with Punjab No. 11. 
Results^onduaively Proved Na 11 a superior yielder.' 

' lUporton rtf Opimlitw^ ofUm Dtpnrtment of Agriculture, Punjab, tor ihoywt 1914^15, 
pago sxTi). 
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Again in 1915-16 tLe previous results were fully confirmed as 
the remarks of the acting Professor of Agiicultuie indicate :— 

“ The results agree remarkably with those of the last year, 
and in view of the fact that the experiment each year comes in 


rotation ipto different plots. 

are ext-remely interesting. 

The follow- 

ing is a summarv of tlie last three years’ figures : - 


Typo No. 

>91.‘)-14 

1914-15 

lOl.? 16 


Mdh. Srs. 

Mdfl. Si-H. 

Mda. Sim. 


A/ler eottOH 

« 


Punjab 11 

Punjab 17 
i’lisa 12 

21 26 

17 22 

18 16 

21 12 

20 27 

20 

2 H :io 

28 22 

26 20 


After whea 



Punjab 11 

Punjab 17 

Piisa 12 

14 

IS V> 

17 ,i7 

19 0 

22 3 

18 3.S 

»> 7 


• After wlieat, Pusa xti i2 dr -s as well as, oi slightly better 
tl n. Puni«b No. 11 and better than Punjab No. 17, but after 
ti« ^ Punjab wheats do better. 

“ ;i the tests on the tenants' area, where the conditions as 1o 
c Itivution, tjtc., are not quite 1 xmirrable, but resemble more 
tho.';e prevailing on or.' ry mindars’ land, Pusa No. 12 gives 
a less yield per acre hlher of the Punjab wheats, as may 


be seen from the fr 

g figUTPd : - 




Typj No. 

Niiinbur of 
tORtS 

Total area 

• 

Averngn yield 
per aero 

Punjab 11 1 

Pusa 12 f 

Punjab 17 \ 

Pusa 12 f 

10 

4 

K. 

I«I 

lit 

ri6 

1 16 

M. 

10 

11 

Ti 

8 

MdB. Srs. 
20 6 

iS 31 

17 23 

15 35 


“Pusa No. 12 did better than Punjab No. 11 in only three 
of the tests ; and better than Punjab No. 17 in only pne case. 

“ In the comparative tests between Punjab types Nos. 11 and 
17 under the same conditions, Punjab No. 11 does distinctly 
better than Punjab No. 17 :— 


Type No. 

Number of 
teats 

Total area 

Averafce yield 
per acre 



•k. 

M. 

Mda# Srs, 


10 

136 

. 188 

16 

17 22 


17 

15 3 

• 


Punjab 11 1 
Punjab IT f 

“ Punjab 17 did better in only one of the tests. 
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The ccrrespoiiding figures last year were as fellows :— 


Typo No.^ 


Punjab 11 
Puaa 12 
Punjab IP 
Punjab 17 


Number of tests Yield 



Mds. 

Srs, 

11 

115 

• JO 

>13 

31 

11 

i 11 

6 

IJO 

1(1 


“ Pusa No. 12 (lid better than Punjab No. 11 in only two of the 
tests and Punjab No. 17 did better in four oases. 

“ The characters of the wheat seasons of 1914-15 and 1915-16 
were in many respects markedly different: 1914-15 was a year 
when rust and also shrivelling of grain were rather bad and yields 
were not high; 1915-16 was on the whole a good year for wheat 
grown under such conditions as prevail at our farm, and the tests 
are conduoted on different plots each ycai, yet the annual results 
of these varietal tests are in almost striking conformity ; this year’s 
figures confirm those of last year, aj\d emphasize fhe remarks made 
about these wheats in last year’s report. The gi.st of these remarks 
was that t.he.se two beardless wheals, Pusa No. 12 and Punjab 
No. 17, give distinctly less yield tlian Punjab No. 11 under ordinary 
conditions. Only under certain conditions as to land, cultivation, 
and irrigation, the beardless wheats may yield as well as Punjab 
No. 11. But under such conditions as prevail on our tenants’ 
land, they give a yield inferior to that of Punjab No. 11. And 
this inferiority is siicli that not only would Pusa No. 12 and 
Punjab No. 17 be lass profitable under the prevailing conditions 
of our wheat trade, but they must remain so, unless and until 
these wheats of superior milling and baking properties command 
a very much better price per maund than Punjab No. 11. As yet 
this is not th^ case. 

“ On the 8trengt-]> of these resrdts we are continuing our present 
policy of distributing in the districts mainly Punjab type No. 11. 
More extensive tests of Pusa No. 12 as against Punjab No. 17 
will be made next yeai’: tlie tests of these two varieties against 
Punjab ^No. 11 will bet discontinued. 


« , * ' ■ -- 

• This averag« is ]o\v^^o'l by otkn bndly nffuPtwi l»y knikir, which gave only4 maunds 

and 16 sears (in oaao of PBujib No. 11). 
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“ Varietal tests of wheat have now been oarried out on a consi¬ 
derable scale at Lyallpur for many years, and in a great majority 
of the tests Punjab No. 11 has appeared to*bo the best yielding and 
most reliable of the commoner Punjab wlieats. This is confirmed 
by our \y^heat surveys and our experience since this wheat was 
distributed in a pure state in tlie disti’ujt, where it is now grown pure 
on a large and rapidly increasing scale. But wo are continually 
testing new varieties, and tljere is not tlie slightest, reason to suppose 
that Punjab No. 11 is the last word in wheat seed <or these canal 
colonics. On the contrary, we hope it will be possible gi’catly to 
improve upon it. For the present, however, it has proved its all 
round suitability foj* this tract, and the sii})eriority of another 
wheat must be thoroughly proved before Punjalj No. 11 can be 
displaced.” To tliis it may be added that as far as cpiality is 
concerned Punjab No. 17 is probably sujierior to Pusa No. 12. 

In 1916-17 when Punjab No. 17 and Pusa No. 12 were com})aied 
extensively in thirteen sopaiate tests under tenants’ cultivation, 
the average yield of Pusa No. 12 worked out at 18 mds. 19 srs. per 
acre, and of Punjab No. 17 at 19 mds. 21 srs. 

In three plots only did Pusa No. 12 beat No. 17. It should be 
remarked that the season was unfavourable for an early Avheat 
like Pusa No. 12. Previous tests, however, have tended to show 
Punjab No. 17 superior to Pusji No. 12. Both Punjab No. 11 and 
Punjab No. 17 seem therefore to be su})erior yielders over Pusa 
No. 12 in the canal colonies. 

New wheats. Siiuie Howard’s admirable preliminary classi¬ 
fication which gave us the grouiuhvork for the above trials, more 
varieties havelbeen identified by Mr. Milne. Some of these, notably 
No. 8a and No. 8b, promise to rival No. 11 in yield and will be 
extensively tried in the coming season. 

Tests at Gurdaspur {Eastern Punjab). It is not proposed to 
deal with all the tests since 1911-12. The annual reports of the 
Deputy Director and the yield statements will repay perusal. The 
remarks in last year’s report arc as follows :— • 

“ These tests were carried out in the^harani (raiu tract) as well 
as in the c^a7w (well) area. On the barani area, the Pusa wheats 
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Nos. 110, 4, 12, and Punjab type No. 14 were tested against one 
another with Punjab No. 14 as standard. The results are in favour 
of local type No. 14. Pusa No. 110 was very badly rusted 09 the 
leaves and in the heads, and will be discontinued. 

“ Punjab No. 11 seems very well suited for iriigated lands and, 
taken all round, it is almost unsurpassable as an irrigated wheat. 
This is a bearded white wheat. Pusa No. 12 and Punjab No. 17 are 
both beardless white wheats, and there is little to choose between 
them for chahi lands : if anything the results arc in favour of the 
local type.” 

Again : “ Different Pusa wheats liave been gi’own 011 tJiis farm 
since 1911. Only two, known as Pusa No. 4 and Pusa No. 12, the 
most promising, have been kept on. Pusa No. 12 is now generally 
grown in the central districts. This year there were some 2,400 acres 
under it ij) the districts of Jullundur, Hoshiarpur, and Uurdaspur, 
and over 8,000 mautuls of seed liavc been stored for future distribu¬ 
tion. The behaviour of these wheats eacli year has been discussed 
in former reports. This was a very good year to test them against 
the local types, and, as the results s])ow, they have not compared 
favourably with the latter, wliich do better under adverse condi¬ 
tions. These wheats do well in a good year, but they need com¬ 
paratively better lands and better cultivation. I am very doubtful 
as to theii suitability to poor lands and conditions. Pusa No. 4 needs 
even better conditions than Pusa No. 12. We are going to try it 
further, especially on good land and under irrigation, in the hope 
that it will do well under these conditions. It has an advantage over 
Pusa No. 12 of being absolutely rustless, while the latter is rusted 
even in the oars, and one cannot feel confident tliat a failure could 
not occur in such a wheat. Both these wheats are beardless and 
ripen all at once, and, however successful they might be, the area 
under them will always be, for this last reason, limited.” 



JOHNE’S DISEASE. 


BY 

A. LESLIE SHEATHER, B.Sc., A1.U.C.V.S., 
Imperial Bacteriologist, MvMcsar Laboratories. 


In view of the re(!ent diNeovery of the existence of Johnc’s 
disease in India, it has been thought advisable tliat a brief sumjnary 
of our present knowledge of the disease should be published in this 
country. 

In European veterinary literature, apart from that publisliod 
in Great Britain, the^disease is generall}'’ termed chrojuic pseudo- 
tuberculous bovine enteritis or paratuberc.ulosis. To both of these 
names valid objections may be raised. In the first ])lace, both imply 
some relatioixship to or coiuiection with tuberculosis, and, secondly, 
the former name implies that only bovine animals are aft’ected. It 
will be seen later that, apart from resemblapces with regard to the 
morphological and staining cliaracters of the causal organisms, 
Johne’s disease and tuberculosis have practically nothing in 
common. It will further be seen that cases occur in species of 
animals other than bovines. The name Johne’s disease has been 
adopted in Great Britain in pieference to those mentioned above 
because it is free from these objcctiojis, it places on record 
the discovery of the disease by Johnc, and because it is far less 
cumbersome. 

Johne, in collaboration with Frothingham, discovered the 
disease in 1895, but no further reference to it, appeared in veterinary 
literature until 1903, when it was reported to be widely prevalent 
in Holland. Subsequently its existence Vas detected, in Belgium, 
Switzerland, and Denmark. 


( 23 ) 
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The first report on the existenoe of the disease in Great Britain 
was published in 1907. 

Johne’s disease is* a ohronie enteritis which undei* natural 
conditions occurs most frequently among cattle, but sheep, goats, 
and deer are also attacked. , 

Under experimental (jonditions it has been found possible to 
infect oidy those 8pe(ues in wliich the disease occurs naturally. It 
has not been found possible to prodiuje the disease in small labora¬ 
tory animals ihich as rabbits and guiuea-pigs. This fact sharply 
distinguishes the disease from tuberculosis. 

The organism responsible for th.e disease is a small acid- 
fast bacillus measuring, on an average, about two microns in 
length. 

The bacillus cannot be stainctl by simple aqueous solutions of 
the liasic anihno dyes, but the addition of some mordant such as 
carbolic acid to the solution renders staining possibk;. When <»nce 
stained, the bacillus may be treated withsMong solutions of minernl 
acids without losing its colour. It is for tlds reasem that it is termed 
“ acid-fast.” 


For many years after t he discovery (d I lie organism all attempts 
to cultivate it on artili(jially prepared media failed. It was subse¬ 
quently dis(;overed that artificial (adtuies could be obtained ujxm 
media containing either dea<l t-ubeicle bacilli or extracts inatle from 
them. Even on such media giowt li is vei'y sIoav, and some weeks 
elapse before the growth is visible to the naked ayo. 

In view of wliat has ])een said regarding tiie artificial culti¬ 
vation of the baoihaa, it appears to he ])ractically certain that the 
organivsm is unable to multiply iji tin' outer world in soil or Avater. 
From this i^ may be infeired that the disease never occurs 


sporadically, and must be considered as purely contagious. 
It must be remembered that, Avhih; the bacillus is probaidy incapable 
of multiplying in soil or AA atcr, it may be cajjable of retaining its 
vitality in such conditions for some length of time. That is to say, 
infected*land may be a source of danger after diseased animals have 
been removed from H. -'Many difficulties beset the problem of 
ascertaining for what jength of time land icmains infective. 
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The infection is conveyed to licalthy animals tliroiigli the 
medium of food or water cont^aminated with tlic fa.‘ces of diseasetl 
animals. * 

The interval elapsing between the actual time of inftM.iion 
and the appearance of clinical sympt-oms is long, amounting usually 
to several months, ami not infrerjueiitly exceeding a year. For this 
reason the disease is seldom detected clinic-ally in animals less tlian 
18 months old. 


The earliest symptom is a gradual loss of condition in s])ite of 
a maintenance of appetite. Tins is associated sooner or later \n ith 
diarrhoea. The diarrhoea is usually persistent but may be inter¬ 
mittent, especially if dry foods ami astringent, medicines are givcii. 
The disease progresses unt.il the animal is reduced t.(> a mer(*, skeleton, 
and faeces are quite watery. Th(i coui-se ol the diseast; is long, 
animals not infiequently surviving lor more than a year alter t.lie 
onset of diarrhoea. 

At the 'post-morlem exammation of an animal that lias actually 
died of the disease, the emaciated (amdition of tlie carcase is most 
striking. 


The specific lesions of the disease are c(mlined to tlie intestines 
and the associated glands. Jn uncomplicated cases the wliole of 
the other organs are normal. 

In advanoetl cases both large and small intestines are involved. 

To the naked eye the lesions arc very inconspicuous and, unless 
specially searched for, are likely to esciajx; detection. 

The parts of the intestine generally involved are the terminal 
part of the small intestine, the (jaicum, and the anl.crior ]»art of the 


large intestine, 
these situations. 


The lesions are usuallv most marked in the first of 

«/ 

Reference must be made to tlie fa,ct that there is 


no constant relationshijibetAvcen the severity of tlie lesions and the 
number of bacilli present in them. Tlie lesimis may be pronounced 
and the bacilli few, .or the lesions may be very inconspiiaious and the 
bacilli present in immemse numbers. Jn cases in which the lesions 
are pronounced, these take the form of a thickening of t h^ mucous 
memlirane of the intestine. Tliis thickening is not. evenly distri¬ 
buted, with the result that the membrane is thrown up into ridges 
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elapses between the aotual time o{ infeotion and the appeaiance of 
symptoms. 

It has been discovered that in a pi’oportion of cases a reaction 
follows tlie injection of tuberculin prepared from tubercle bacilli of 
the avian type. No opinion can be expressed upon such a reaction 
unless it is known that the animal is free from tuberculosis, because 
avian tuberculin will produce a reaction in tuberculous animals 
also. The value of this method of testing is further limited by the 
fa(!t that animals in the early stages of infeotion and animals 
showing distinct clinical symptoms may fail to react. 

A material has been prej)ared from tlie bacillus of Johne’s 
disease in a manner similar to that in whicli tuberculin is prepared 
which (san be used as a diagnostic agent. It is subject to the same 
limitations as avian tuberculin. 

Diagnosis after death may be established by the detection of 
the bacillus microscoj>i(;ally. As already stated, the disease cannot 
be set up experimentally in small aninuils, and cultivation of the 
bacallus artificially reipiires a considerable amount of time. These 
methods therefore are inapplicable to the diagnosis of the disease 
as routine measures. 

The following is the best procedure for arriving at a diagnosis. 
The whole of the intestines sliould be stripped from the mesentery 
and laid open from end to end. They should th.eu be placed in 
a bucket of water and Tightly rinsed. When free from ingesta tliey 
should be laid out on a long table with the mucous surface U 2 )wards 
and carefully examined for evidence of tluolcening of the mucous 
membrane. Parts sho ving a suspicious degree of wrinkling slioidd 
be stret(;heil laterally to see if the wrinkles can be obliterated. 

It must ITc pointed out that a naked-eye examination alone is 
not reliable for the diagnosis of the disease, because bacilli may be 
present- where there is no visible alteration of the mucous membrane. 

Tlie only method upon which reliance (san be placed is to 
examine a number of preparations from the mucous membrane. 
A few slides may be made.from suspicious-looking places first, but 
if microscopic examination ot these fails to reveal the bacillus, 
about thirty films shouk| be prepared from different parts of the 
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large and small intestines. As already indicated, the most likely 
parts for finding the bacillus are the terminal jiortion of the 
small intestine, the csocum, and the firsf few feet of the large 
intestine. 

It is^most important to note that in making tlieso jn-cparntions 
an actual fragment of the mucous membrane must lie rubbed on 
the slide. 

Up to the present no successful method of treat.ment has been 
discovered, nor is there any known method of ])rotec1*ive inoc.ulation. 
The administration of dry foods combined with astringent medicines 
may, in some cases, check the diarrhoea and lead to a great imynovc- 
ment in the condition of the animal. In ex])erimcntal (;a.scs 
it. has been foiuul that no radical c-ure is en'ccted, and tliat 
when the medicine is stropped the disease may ra])idly gain the 
u])p(uhaiul. 

in many instances medicinal treatment does not modify tlie 
course of the disease at all. 

Contiol of the disease is rendered extienielv dillicult by tlie 
following factors :— 

(1) The disease is slowly jirogressive and has a very long 

period of incubation. 

(2) Jnfecjted animals are a source of danger to iiealthy animals 

during the period of incubation. 

(.3) There is at yircsent. no means of arriving at a diagnosis 
during life upon which absolute reliance may be 
placed. 

(4) There is no known method of successful treatment. 

(5) There is no known methotl of proteiitive inoculation. 

In the present circumstances in India clinical exalnination must 

be relied upon. Any animal sulfcririg from persistent diarrhena 
should be killed and its intestines examined for ednfirmation of the 
diagnosis. 

Very careful observation should be kept for animals falling 
off in condition. Such animals should be'strictly isolated under 
observation, and should distinct symptoms develop tjiey should be 
killed. The faBces of all suspected animals should be burnt. 



30 


AGRICULTUEAL JOURNAL OF INDIA 


[XIII, 


Up to the time of writing I have had the opportunity of 
examining materials from three cases of the disease. 

Case I. A piece of small intestine from a three-year old half- 
bred heifer. The lesions present were very slight, and examination 
of smears from the miicoiLs membrane showed that typical acid-fast 
bacilli were present in small numbers. This animal had been losing 
condition for three months. It appeared anaemic and its coat was 
staring. At intervals its faeces were watery, greenish black in 
colour, and had a fetid odour. 

In this case Johne’s disease was complicated by parasitic 
gastritis. 

Case II. A half-bred bullock. This animal had been losing 
condition for aboftt two months. It arrived at Kathgodain station 
in an extremely weak condition, and died on the road about 4 miles 
from Muktesar. 

The intestines were removed from the carcase and brought in 
for examination. On arrival they were found to be in an advanced 
state of putrefaction which made examination as to the presence of 
lesions difficult, but did not prevent a positive diagnosis being 
arrivetl at. 

Twenty smears were made from the small intestine and ten 
from the large. Examination of these showed that the bacilli were 
present in small numbers in the foi'mer and in rather large numbers 
in the latter. • 

A number of the mesenteric and colic glands were examined 
and bacilli were found to bo present in numbers varying from 
a score to a hundred or more in every field of the microscope. 

Case III. A (uoss-bred cow about two and a half years old 
which was sext to Muktesar for examination. 

The animal had been losing condition for about two months, 
and at the time of arrival at Muktesar, on May 23id, was in an 
extremely emaciated condition. 

On the 26th of May, preparations were made from fragments 
of mucous membrane removed from the rectum, but prolonged 
mioroscopio epminatipn'of these failed to reveal the bacillus of 
Johne’s disease. / 
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The animal was kept under observation until June 20th wlien 
it was found down and unable to rise. It was therefore killed, and 
a post-mortem examination niade at once.* 

With the exception of the intestines the whole of tlie organs 
appeared to be normal. The intestines were stripped from tlie 
mesentery, laid open, and spread out on a long table for examination. 
There was slight thickening of the mucous membrane at a number 
of places in the anterior two-thirds of the small intestine, and in the 
last fifteen feet the mucous membrane was distinctly .thickened and 
had a granular appearance. The wrinkling of the membrane was 
not so pronounced as it often is. There was distinct thickening of 
the mucous membrane of the caecum and the first six feet of the 
large intestine. All the mesenteric and colic lym]lhati(j glands were 
appreciably enlarged and very oeilematous. In this <5a.se twenty-nine 
preparations were made from different parts of the mucous membrane 
of the small intestine and fourteen from the large intestine. 

Johne’s bacillus was discoverable in eveiy one of the prepara¬ 
tions with the exception of three made from the terminal part of the 
large intestine. This 1)4 in {igreement with the examination of the 
preparation made from the rectum d\iring life and indicates the 
uncertainty of this method of diagnosis. 

The bacilli were most numerous in f he preparations made from 
the small intestine at about the junction of the middle and posterior 
thirds where some hundreds were presenf in every field of the 
microscope. 

Of the preparations made from the large intestine, those made 
from the csecum were richest in bacilli. In these there were two or 
three groups, each containing a hundred or so in every field of the 
microscope. Microscopic examination of pTej)aru*ions from a 
number of the mesenteric and colic glands showed that bacilli were 
present in these in considerable numbers. • 

The photographs illustrating this note were taken from specimens 
obtained from this animal. 



PRESENT POSITION AND FUTURE PROSt>ECTS 
OF THE NATURAL INDIGO INDUSTRY. 


BY 

W. A. DAVIS, B.Sc., A.C.G.I., 

Indigo Research Chemist to the Government of India, 

I.* HISTORirAL AND STATISTIDAT.. 

The Importance of tjie Tnbtgo Industry. 

Indigo has been used as a dye in the East from the earliest 
times - in Eg}''pt mummies dating bank to tlie Eighteenth Dynasty 
(1580 B. C.) have been found wrapped in eloths dycfl with it. Even 
at the present tiTiie it is by far the moat important and valuable 
dye-stuff in use. Tlie quantity consumed of this one dye represents 
in actual value not much less than the total combined value of all 
other aniline and alizarin dyes. The magnitude of the industry 
may be gauged from the follo\ving data. 

In 1896, the year tefore the large-scale introduction of synthetic 
indigi), the exjiort of natural indigo from India was 187,337 cwt., 
valued at Rs. 5,35,45,112 (£3,569,670), whilst from Java in the 
same year 6^,000 kg. of a somewhat higher quality indigo (75 per 
cent.) were exported, having an approximate value, on the same 
basis as the Indian indigo, of £255,000. Thus the combined exports 
of these two countries in 1896 had a value of more than 3f million 
sterling. This estimate does not take into account the very large 
quantities of indigo consumed in India itself nor the exceedingly 
large quantities produced at the time and consumed in China and 
Japan. ,It is diffioult «iccurately to estimate these, but some idea 
of the natural intUgo formerly produced' in the last two countries 
may be gained fjioin the recent imports of synthetic indigo from 
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Germany and Switzerland into them. In 1913, 27,081 tons of 
20 per cent, paste, having a value of £1,626,000, were imported into 
China and Japan. The German s 3 mthetio indigo had in these 
countries probably largely replaced the natural arti(5lo formerly 
produced locally, as the export of Indian indigo to these countries 
was always small. But even in 1913 considerable quantities of natural 
indigo (“ liquid indigo ”) were stiU being produced in China; the 
exports from the principal Chinese indigo-distributing ports were 
70,367 piculs (1 picul = 133| lb.), having a value of 382,331 Ilk. tls.* 
(I Hk. tl. =2s. 7|d.) or roughly £49,676. 

Neglecting therefore the smaller indigo-producing countiies, 
such as Central America, Brazil, and the Philippines, the value of the 
total world’s market for indigc under pre-war conditions considerably 
exceeded 5 million sterling. This value falls not far short of that 
"of aU othjer artificial organic dyes jmt t-ogether&s can be seen from the 
following table showing the German exports of dyes; it must be 
remembered that Germany before the war supplied six-sevenths of 
the world’s requirements in artificial organic dyes. 



i 

Ife'SO i 

1 

1 

1890 

i 

1896 

1900 

1 

1906 

1907 

1900 


1 

tons 

tons 

tons 

ions 

tons 

tons 

tons 

Aniline dyes 

2,141 

i 


16,789 

23,781 

36,670 

43.716 

(£6,600,000) 

47,777 

Alimrin dyes 

6,688 

I 7,906 

t 

8,928 

i 

8,691 

|,339 

10,600 

(£1,200,000) 

34,784 


Growth op the Synthetic Indigo Industry. 

This is not the place to describe in detail the history of one of 
the greatest and most fascinating achievements cf modern chemistry 
—^the realization of what only 30 years ago was regarded almost 
as a dream —the manufacture on an enoimous scale from coal tar 
of the valuable natural dye-stuff indigo. In the pfbgress of organic 
chemistry indigo has played a most important part. It was from 
natural indigo that in 1841 Fritsche obtained aniline—the parent 
substance of the so-called aniline dyes. Ifl fact the very word 

' From data nupplied by tho Cktmmeioial Attache, Britiah Logatjion, Peking, to 
H. A. liindBay, E^q., Dtreotor<Q«iieral of Commeraial Intolligonoo, India, 
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aniline is derived from the Arabic name for indigo {anil, the Hindufi- 
tani nil). The apparent close relationship of indigo and aniline 
very early suggested the* possibility of preparing indigo synthetically 
from coal tar, and so long ago as 1870 indigotin, identical with the 
blue dyeing principle of natural indigo, was actually sjmthesized 
by a chemical process by Engler and Emmerling. But a very long 
time—^nearly 30 years—^had to elapse before the manufacture of 
synthetic indigo could be established as a commercial success. 
During this period the problem was pursued persistently and without 
rest in the German universities and factories. The prize W'as one 
well worth winning—^the capture of an industry representing at 
that time, when the aniline dye industry was of considerably smaller 
dimensions than at present, a money value far greater than that 
of all other chemical dyes put together. From 1865 to 1880 Baeyer 
with numerous pupils worked continuously on the problem and a 
complete synthesis of indigotin in 1880-1882 firmly established the 
structure of the indigo molecule. 

Baeyer’s processes were patented and purchased by the Badische 
Company for a sum of £20,000, and were worked on a large scale 
for some time. It was soon found, however, that these processes 
on a larger scale were an economic impossibility, because of the 
shortage of the world’s supply of toluene—^ihe substance which 
during the present war is being used in enormous quantities in the 
manufacture of the mosl powerful modem high explosive, trinitro¬ 
toluene (T. N. T.). In spite of the very large increase of prcduction 
of crude tar which followed the introduction of the modem metal¬ 
lurgical coke furnaces—especially in Germany—the amount of 
toluene obtainable from crude benzene would only be enough to 
produce indigd' sufficient to cover one-fifth or one-sixth of the whole 
consumption. An increase of the production of crude benzene for the 
purpose of obtaifiing more toluene would lead to over-production 
of unusable benzene and hence increase the price of toluene and, 
finally, that of synthetic indigo. 

Although the Badische Company had incurred heavy losses 
by woiking ^a^yer^s processes, they did not hesitate to purchase in 
1890 the patents t>f Heumann who had introduced a prooesa 
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starting with naplithalono. This was the turning point of the indigo 
industry. Economically, this process was far preferable to the 
synthesis from toluene. Quite 50,000 tdns of naphthalene were 
produced annually in the distillation of tar and at this time only 
about 16,000 tons had been utilized, the rest being left in the heavy 
tar oils or used in making lampblack. 

But even working this process the output of synthetic indigo 
was not much increased until 1897 as shown by the following 
figures:— 

I88() 1800 1896 1900 

Export of synthetic indipio from Germany in tonn 497 733 658 1,873 

The obstacle was the fact that in the first stage of the process, 
the oxidation of naphthalene to phthalic anhydride, which was 
effected by heating the former with fuming suljihuric acid, the yield 
was poor. In 1897 a fortunate accident made the process a briUiant 
commercial success. From the breaking of a thermometer in the 
vat in which naphthalene was being heated with sulphuric acid 
and the keen observation of its effect by the chemist in charge 
dates the downfall of the natural indigo industry. It was noticed 
that the small quantity of mercury from the thermometer which fell 
into the sulphuric acid greatly accelerated tlio action and that a 
practically complete yield of phthalic anhydride was obtained. 
This is an example of a well-known phenonaenon in chemistry known 
as catalysis, in which the presence of a trace of a third substance 
enormously influences the rate of interaction of two other materials. 
The case is a striking instance of how small a factor will determine 
the fate of a great industry. By taking advantage of this fortunate 
discovery the synthetic industry was entirely revolutionized. Not 
only was the first stage of manufacture carried out quantitatively 
by the presence of a trace of mercury, but it became possible to 
collect and use over again the large quantities of sulphur dioxide 
which were evolved during the treatment of the naphthalene with 
sulphuric acid. This sulphur dioxide was collected and^ utilized 
aj(resh by being converted into sulphuric acid by the so-called 
contact ” process. 
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The necessity of recovering enormous quantities of sulphur 
dioxide in the manufacture of indigo led the Badische Company 
entirely to modify the oW system of manufacturing sulphuric acid. 
They perfected the so-called “ contact ” process, the principle of 
which had already been worked by Messrs. Chapman and Messel in 
London for several years on a relatively small scale. It is very 
difficult fully to estimate the indirect influence the synthetic indigo 
industry has had in Germany on other industries by facilitating 
the manufacture and cheapening the cost of sulphuric acid, the 
starting point of all other chemical processes. That the processes 
and plant introduced at this time have been an enormous factor in 
Germany’s military strength is abundantly clear. Without the 
sulphuric acid plairt of the Badische and allied factories Germany 
would have been deprived of one of her main resources. It was, too, 
no doubt, the lying idle of the liquid chlorine plant, which had 
formerly been used to supply the chlorine used in enormous quan¬ 
tities in a later stage of the indigo synthesis (the manufacture of 
monochloracetic acid), which suggested the use of chlorine for the 
early gas attacks which so nearly changed the whole course of the 
war at Ypres. 

The magnitude of the changes introduced at this time into 
German chemical industry by the Badische Anilin und Soda 
Fabrik in the course of its indigo experiments can be gauged by 
a few data. • 

In 1888 the Badische Company produced 18,000 tons of sulphur 
trioxide oatalytically and in 1900, 160,000 tons. 

In 1901 the quantity of sulphur dioxide recovered by this process 
for the manufactui'e of phthalic anhydride alone was about 40,000 
tons. The first artificial indigo plant was erected by the Badische 
Company at the cost of £480,000. In 1900 two competitors 
appeared, viz., Messrs. Meister, Lucius and Briining of Hdehst-am- 
Main and Messrs. Geigy of Basle, the latter working Sandmeyet’s 
process. The considerable fall in price of synthetic indigo which 
followed,this acute .competition led to Messrs. Geigy abandoning 
the field and to the amalgamation of the Badische ax^d Meister 
Lucius indigo‘interejifi; with a capital of £1,200,000. In 1910 the 
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Rathjen Company of Hamburg with a capital of £280,000 started 
making indigo, using an improved form ,of Bandmcyer’s process, 
and von Hey den of Dresden, one of the largest dye-works of 
Germany, also took up the manufacture, working the so-called 
phenyl-glycine process. In Switzerland the Society of Chemical 
Industry in Basle began making indigo in 1911-1912. 

Prior to the war the Germans, in order to meet the new Patent 
Acts of 1907, had founded works in England at Ellesmere Port, 
where the actual manufacture of indigo was carried out. But the 
necessary raw material—phenyl-glycine—was imported from 
Germany. When war broke out this supply was cut off, and, as 
the stages of manufacture were highly techu.. al, the Board of Trade 
kept the works going for a time under the German manager. For a 
time a little indigo was made but the output gradually canje to a 
stop as the supplies of raw material gave out. In August 1910, the 
works were transferred to Messrs. Levinstein, an old established 
Manchester firm, who found that the scientific records of the works 
had been destroyed by the German manager before leaving, and 
that the plant had largely deteriorated owing to stoppage. Phenyl- 
glycine could not be obtained, and before operations could be begun 
a new method of making this substance had to be disciovered, for 
no ohloracetic acid could be obtained as this Jiad been commandeered 
by the Government for special purposes. • 

The problem was rapidly solved by the chemical staff in the 
research laboratory and the worlvs chemists, and within six weeks 
the first supply of phenyl-glycine was being made on a large scale 
in the factory, and in November 1910 synthetic indigo again came 
on the market in Great Britain. Since then the output has been 
steadily increasing. The war has also had tJie effect of greatly 
increasing the output of Swiss factories. 

The Displacement of Natural Indigo by Synthetic 

Indigo. 

From 1897 onwards the output of synthetic mdigo increased 
by leaps and boupds as the following table shows 
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Table I. 

Export of Syndetic Indigo from the German Customs Distrid. 


Yeara 

Tons 

1885 

668 

1900 

1,873 

1801 

2,673 

1902 

5,284 

1003 

7,233 

1904 

8,730 

1905 

11,165 

1906 

12,733 

1907 

16,354 


These figures refer to the actual weight of goods exported and, 
according to the.Badische Company’s pamphlet (“Indigo Pure, 
B. A. 8. F.,’’ last edn., 1910 or 1911), the content of the material, 
mainly paste, may be taken on the average as 30 per cent. Djiring 
the same period, the falling off in the exports of natural indigo due 
to the introduction of synthetic is seen from the following data :— 

Table II. 


Exports of Natural Indigo from 'India. 


Year 

Cwt. 

Value 

1894-5 

166,308 

Ks. 4,74,59,163 

1895 6 

187,337 

„ 6,35,46,112 

1899-1900 

85,460 

„ 2,08,78,818 

From 1897 to 1906 there waa a steady decline- 


Year 

Cwt. 

Value 

1906-07 

30,102 

Rs. 70,04,773 

1911-12 

19,165 

„ 37,68,035 

1912-L' 

11,857 

„ 22,01,325 

1913-14 

10,939 

„ 21,29,070 


Up to the year 1896 the advance in the prosperity of the Indian 
indigo industry had been almost phenomenal during a century. But 
the advent of the Badische processes brought about a rapid and steady 
decline until in 1914 only about one-twentieth the quantity of the high 
level mark reached in 1896 was manufactured and the total output 
from India had become almost negligible. It is important to note 
that nedrly the whole of the erqiorted indigo surviving in 1913-1914 
(ms., 8,762 cwt.).;c;onsisted of the hi^er grade Bihar indigo; the 
lower grade indigo had practically ceased to be exported, 
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although in 1896 Madras produced more than hali as much as Bihar 
and Bengal. 

1896 • lOlS 

owt. cwt. 

Exports from Bengal 111,714 8,762 

„ „ Madras 62,476 1,787 

As regards the area under indigo, in 1896, 1,688,042 acres were 
devoted to this crop ; in 1914, before the war, the area had shrunk 
to less than 150,000 acres. 

In 1880 India contained 2,800 indigo factories and 6,000 small 
work? employing primitive methods of extraction, the total number 
of persons employed, exclusive of agricultural labourers, being 
360,000. In 1911 only 121 factories remained (112 being worked 
by steam power) and the total number of workers Imd fallen to 30,795. 

The fall in price due to the competition of synthetic indigo is 
shown by the following figures. In 1897 the price of natural indigo 
of better quality (60-70 percent.) was 7 to 8 shillings per lb. (Rs. 400 
to Rs. 460 per maund of 74*66 lb.). In 1914, before the war, natural 
indigo of the same quality had fallen in value to 3 shillings per lb. 
(Rs. 170 per maund). ' 

Effect on Indigo in Java. 

The falling off in the production of indigo in Java in the same 
period is seen from the following table (0<w< Indische Cultures, 
vcl. IIT):- 

Table III. 


Prodiiclion of Indigo in Java. 


Year 

Kg. 

1S0> 

604,000 

1896 

680,000 

1897 

811,000 

1898 

904,000 

1899 

666.000 

1900 

595.000 

1902 

484,000 

1004 

48.8,000 

1905 

366.000 

1906 

192,000 

1908 

141,000 

1909 

92,000 

1910 

A),000 


In 1910 the indigo industry in Java was almosli extinct, only 
about 1^200 owt. being still manufactured. It has had to yield to 
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the competition,of the synthetic and its place has largely been taken 
by sugar manufacture. 

$ 

Effect of the War on the Indigo Industry. 

When war, broke out the supplies of synthetic indigo from 
Germany were immediately more or less completely cut off and a 
serious shortage of indigo was felt, which is indicated by the enormous 
increase shown in the following table' in prices realized at the 
Calcutta sales of natural indigo (good to fine), which take place in the 
months January to March. 

Table IV. 

Increase in Price of Natural Indigo due to Uie War. 



Price i>eu cwt. in kupbee 


December 

Jenuary 

February 

Marob 


1913-14 

1 

1914-10 

1916-16 

255 

1,012 

937 

262 

1,060 

m 

262 

l.OSO 

937 

263 

1.012 

' 976 



In India anangements were immediately made to inciease 
the area of land under indigo, the result of which is seen in the 
following table:— 

Table V. 

Area of Land under Indigo in India, 



Area in agree 


INCREAEE + OK 
UBCRBAEB - IN 
1016-17 OVER 


Bihar and Oriesa 

Mi^rae ... ••• ••• 

Punjab ... ... 

United Province* ... 

Bombay and Sind (Including 
Native Statee) 

Bengal ■■■ 


1016-17 


8«,601 

440,000 

67,400 

169,300 


1915-16 


60,800 

223,000 

21,400 

43,200 


4,100 1 
1,600 


Average of 
preceung 
5 years 


83,000 

73,000 

33,900 

21,800 

5,200* 

l,100t 



Per cent. 
+ 82-6 
+ 1027 
+ 168*2 
+ 2687 

+ 707 
+ 87*6 


Per cent. 
- 2-9 

+ 518*3 
-f 74*6 
+ 512*3 

4- 34-6 
■r 100*0 


TOT.V1 .... 766,400 363,100 2*20,000 + 114*2 + 243*8 


* For two yoate.' * 

•From Mtmwtandnm o* ihi^ffdtgo Crop 
Dooomboi 21,1916. ^ 


t For four years. 

of 1916-17. Department of SutiatiON, India, 
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The total area under indigo in India was inoreas^ times in 
1916-17, as compared with the preceding fi\eyears, but the total 
acreage, 766,400, was still less than half that 'occupied by this crop in 
1896 (1,688,042 acres). The greatest increase, both relative and 
absolute, occurred in Madras l^esideiicy and in the United Piovinces 
where the industry Is mainly in the hands ol small holders and the 
dye Js manufactured with simpler and less costly machinery but is 
generaUy of far lower quality (40 to 60 per cent, indigotin) than 
the Bihar make (60 to 70 per cent.). In Bihar, where the manufac¬ 
ture is carried on by large concerns, many of the factories and the 
machinery had fallen into a bad state of repaii, and considerable outlay 
was necessary before extending operations. For this (aipital wiw 
often lacking owing to the leanness of the recent bad yoais. There 
was, too, a considerable shortage of qualified Eumpean supervision 
owing to the fact that a large number of planters at the outbreak of 
war patriotically Nolunteered for service. On these accounts mid 
because of special difficulties which will be dealt with later, the 
extension of cultivation was not so gieat in Bihar as in other 
provinces, and the increase of area in 1916-17 was only about 
33 per cent, as compared with 1916-16 and there is an actual falling 
off of 3 per cent, as compared with the average of the five years 
preceding 1916. The actual increases of estimated vield of dve «iro 
giveif in the following table^ 

Table VI. 


Estimated Yield of Dye in India from various Provinces. 


Provinces aod States 


Yield (iir cwt.) of dyk 


IncHEAHK + OK 
ORUBBASB - IS 
i»I6.17 OVER 


I 1W6.17 ijiis-u 

, SyeaiH 1916.18 


Bihar and Orissa 
Madras ... 
Punjab ... 
United Provinces 
mmbay and Sind 
Bengal ... 


Toial 


10,000 

69.100 
9,000 

14.100 
1,300 

200 


7,100 

40,500 

2,700 

4,000 

600 

200 


11,700 ! 
16,200 i 
. 6,400 ‘ 
2,900 ; 
1,300*, 
• 1001 I 


Per cent. 
+ 6,3-6 
4- 45-9 
+ 286-6 
+ 252-5 
+ 116-7 


Per cent. 
- 6-8 
+ 264-8 
+ 83-3 
386-2 

• + ido-o 
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Madias Presidency is by far <ihe principal producing area—^fcbo 
estimated output for 1916-17 being more than five times that of 
Bihar and Orissa and* Bengal and nearly two-thirds of the total 
Indian production. The total production of indigo in India in 
1010-17 (96,500 owt.) is still only half that of 1896 (187,337 cwt.) 
prior to the increase of production of the 83 mthetic dye which 
followed the introduction of the BadLsche processes in 1897. 

The increase in actual exparts of indigo caused by the war is 
shown in the following table:— 

Table VI1. 

Exports of [tidiffo by Sea to Foreign Countries from Indian Ports. 



1911 12 

1912-1.1 

1913-14 

1 191115 

i 1916-16 


; cwt. 

cwt. 

cwt. 

cwt- 

1 

' cwt. 

Calcutta 

14.19S 

9,229 

8,7.52 

9,897 

13,147 

MaSi-ai ports 

2.610 

2.06.'» 

1,787 

.5..393 

26,171 

Bombay 

434 

.320 

17.3 

1.426 

2,565 

Karaobi 

... i 1,70.'> 

236 

227 

425 

58 

Rangoob 

■ 1 s 

7 


1 

1 

Total 

.. I 19,155 

11,857 

10,939 

17,142 

1 41,942 

1 


I 


The chart opposite prepared by the Department of Statistics, 
fndia, shows at a glance the variation in area and yield of indigo 
lor the whole of India from 1907 to 1916. 

Comparative Statistics op Natural and Synthetic Indigo 

SHOWING THE PRINCIPAL WoRLD’s MaRKETS FOR InDIGO. 

The following recent statistics have been collected by the 
Indigo Committee of the India Office and were communicated to 
the Bihar IJanters’ Association and published in their Quarterly 
Journal, vol. Ill, no. 8:— 

Indigo Statistics. 

Natural InSgo. 

1. ^ Export of indigo from India, reduced to a basis of 20 per 
cent, paste:— 

1910-U- 1911-12 1912-13 1913-U 1914-16 1915-16 

... Sills ^ ^395 1,480 1,367 2,142 6,242 


Toni 





191041 


191M2 I 
YIELD (in thj 
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Society op Chemical Industry in Basle. 
ExpoftJIrdde of Indigo from Germany. 
(Reckoned as paste.) 


Belgium 



January-Deoember 1913 

Kg. 

312,800 

January-June 1914 

* Kg. 

175,900 

Denmark 


... 

68,000 

43,600 

Franoe 

» •• « • • 


3i3,4«0 

156,000 

tireat Britain 



1.179,000 

723.300 

Italy 

Netherlanda 


... 

661,600 

375,700 

• 1 • 1 • ■ 

... 

611,000 

31.3,600 

Austria-Hungary 


• s« 

6,804,000 

2.337,000 

Russia 

.ft 

... 

2,170,000 

1,303.600 

Spain 



335,000 

142,000 

Turkey 



544,600 

205,000 

Egypt 

..t 


43:1,400 

261,600 

208..30U 

British India 


... 

323,900 

British Malacca 

... ..t 


119,700 

77,600 

China 



2I.359,6(H) 

12,1,57,400 

Japan 


. 11 

4,105,6(M) 

2,7.38,000 

Dutch Indies 

. tt 

... 

a’«i,.500 

824.200 

Persia 

• •• .t 


29.5.600 

13.1.600 

Canada 

•It t.t 

.. . 

81,700 

108,300 

Mexico 




17,000 

U. S. A. 

•ta It 

>•« 

3,460,900 

1,523,100 

Aiistraiia 

•aa It. 

... 

■ 777.000 

167,500 

Switzerland 



146,000 


Total 

... 

45,004,900 

23.818.600 


Value in marks 


53,323,000 

31,143,000 


Society of Chemical Industry in Basle. 
Export of hdigofrom Switzet'land. 
(Reckoned as paste.) 




t 1912 

Kg. 

Germany 

• e see 

2,500 

Italy 

•se a«a 

.32,100 

Belgium 

aee ■■■ 

71,000 1 

Holland 

sae 


Russia 

•ae 


Sweden 

... 


Denmark 


9.000 1 

Dutch Indies 


31,600 ' 

China 



Japan 



U, S. A. 

... ,,, 


Sundries 

Spain 

s*a 0 

800 1 

. j 

Franoe 

Great Britain 


. 1 

. 1 

Portugtd 
British ladui 

..1 ••• 


AustrAlia 

.«S , tt 

.•i 

Brasil » 

• r ’ 

f 

^ . 


Total. . '... 

976,700 

Value in^rs. , 

iMI 1 M 

•1 


166,433 1 


' .a , 411 ' ^ 

1 


1913 

1914 

' 1916 

Kg. 

Kg. 

Kg. 






r 

42,.500 

...... 



82.0(M) 






12,600 





■Kjji 




349,600 







1 ^ria 



1 i?L J 


92,6f)tf 

,324.600 














. * 


2,266,600 

2,984.800 

1,225,200 

3,910,838 

5.072.307 

2,261,427 

203,893 



























NATURAL INDICIO INDUSTRY IS 

The figures of tlie exports of synthetw indigo from Germany 
and Switzerland to other countries are of special importance in 
showing the magnitude of markets other than those of Great Britain 
and the United States. It is seen that China and Japan consumed 
in 1913, 27,Q81 tons of indigo (20 per cent, paste), whereas the total 
consumption of Great Britain, British Dominions, and the United 
Statea of America together was only 6,179 tons. China and Japan 
together took three-fifths of the whole of the synthetic indigo 
produced. 

The rapid capture of tlie Cliinosc market by synthetic in the 
course of about 7 years is seen Irom t]\e fact that in 1906, when 
Germany exported indigo of a total value cf 31 *6 million marks, 
Japan was the principal consumer with 6*9 million marks, whilst 
China imported only to the value of 5*3 million marks. In 1913, 
of the German export of the total value of 53 millions of marks, 
China, consumed indigo of the value of 21’26 n)illions and Japan 4*1 
jnilHons. Tn the past, the Chinese and Japanese markets consumed 
very little Indian indigo and satisfied their needs with home-made 
ndigo (water or liquid indigo) of a very inferior quality. The 
Germans apparently soon realized the importance of this enormous 
jnarket which far exceeds that of all other countries put together, 
and, either by meeting the special requirements of these countries as 
to the form of the product they supplied or by convincing them of the 
superiority or greater cheapness of the synthetic article, have almost 
completely captured the trade in indigo in China and Japan. It is 
of importance in this connection to note that even in India 
considerable quantities of synthetic indigo were beginning to be used 
before the war, the export of synthetic to India being 324 tons as 
against 1,180 tons to Great Britain. * 

It is very clear from these data that the prosperity of the Indian 
industry and its ability to compete with synthetic in the future, 
will depend largely upon its being able to supply the Eastern markets. 
The British and American consumption is small by comparison. 

The opinion has recently been expressed by Dr. G. T. Mbrgan 
in an article in the Mmclmi&t Guardian (June 30,1917),.that “ the 
great increase of the output of natural dye since the war can only 



AGRIOULTURAL JOURNAL OF INDIA 



[XIII, 


be regarded as a temporary spurt. The synthetic dye is now too 
well established to be displaced.” Apparently from the past history 
of natural indigo thiff was a safe conclusion. During the past 
eighteen months, however, I have found considerable evidence to 
show that, provided certain improvements in actual practice can be 
effected—they are clearly possible—^the natural indigo \Vill be able 
to put up an interesting fight with the synthetic dye. There are 
several different directions in which improvement is necessary if 
natural indigo is to compete with synthetic, failure in any one of 
which will greatly handicap the prospects of the natural dye. In 
future articles the present methods of manufacture and its handicaps 
will be dealt with and the possibility which exists of cheapening 
production and improving quality. 



EXPERIMENTS IN STEAM-PLOIJGHTNG. 

BY 

SIHDAU JOGENDH A StNGII, 
liditor of “ Hast and TIVaY.” 


We publish with muoli pleasure this rac.y paper by Sirdar 
Jogendra Singh who, in addition to his agricultural interests, is 
the Avcll-known Editor of East and ITcs^.—[Editor.] 

Twenty years ago, I first began to think of some means of 
bringing a large area under (jultivation for whu!h I could not find 
tenants, and making it productive. I inherited an area of over 
12,000 aci’es which was then yielding an annual rental of less than 
Rs. 20,000. The land was good, a light loam which Avas periodi¬ 
cally roneAved by floods, and tlie yields of crops that matured Avere 
generally very high. Most of the land was taken up b}r tenants Avho, 
in spite of large holdings and comparatively*light rents, w'ere poor 
and did not know how to lielp themselves. I made up my niind 
to live with them and for them—a resolution AAdiich I have not 
been able to keep. 

My estate was situated in the backAA'^ater of the district. It 
did not possess even a Jcaclm road. There was no hol^pital AAdthin 
an area of ten miles. The nearest post office Avas nearly nine miles 
away. It cost nearly Rs. 16 to carry 100 mds. to tlie district head¬ 
quarters, a distance of 21 miles. The cultivation of economic 
crops was unknoAvn. Large areas were li^tly ploughed and sown, 
but the average yield of harvested crops wa/f always poor. • If the 
agriculturists, following a dry year, sowed mawe, heavy floods 
swept the land and rich green battalions of maize withered away in 

( 47 ) 
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a (lay. If, on the other liand, rice was sown, the rains failed just 
when it was in milk, and no grain formed. The rents were paid in 
kind, and the people, by some strange logic?, did not make the best of 
their holdings. The idea that the landowner took a good share of 
their produce, somehow deterred them from making any great 
effort. Long generations of poverty left them apathetic and 
unresponsive. 

I began slowly by offering land at clieap cash rents, Gouple4 
with the condition that tlie tenant should grow either tobacco or 
sugarcane. I started at about Rs. 5 per acre, and now good land 
is in demand at about Ks. 1,5 per ac;rc. The problem was to 
find suitable cre^s which would stand water-logging or a certain 
amount of drought. Aftei- experimenting with an indigenous 
variety of sugarcane it was found to stand a good deal of flooding, 
and the j\iice of the cane was examined by the sugar expert at 
Pilibhit and found satisfactory. The tenants found it so paying 
that in one year they placed a large portion of their holdings under 
sugarcane with the result that, with their limited means and primi¬ 
tive appliances, they failed to deal with the produce. The sugarcane 
kept the tenant and his whole family busy, and even then it was 
not crushed till March. The residt was that his other land, which 
is so wet and grassy that all fallow land has to be dug up with 
a kudali and needs continuous work right through winter, remained 
unprepared. As a consequence the cultivation of sugarcane was 
dropped without any further investigation, f was not yet ready 
to provide them with a sugar factory capable of dealing with all 
their produce and relieving them from the slavery of the cane. In 
the meantime it was discovered that in dry areas kudu, a black 
millet, gave‘the highest yields. 

All my land was gradually taken up, but there remained 2,000 
acres of flood-swept area for which no tenants could be found. I 
had great dreams of lightening the burdens of the people, giving 
them better houses, and guaranteeing sufficient surplus as a iood 
supply from erop to>‘.rop to each cultivator. The sight of underfed 
men, add .children, driven to ceaseless drudgery from 

morning't^eyeftihft^to eke out a bare existence, seemed out of place 
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in this God’s world. It seemed to me my first duty as a landlord 
to allow the land some rest, give fixity of tenure and easy rents so 
that the cultivator might get some oonfitlence and take to more 
intensive methods of agriculture. 

The difference in cultivation in lands which are given on rent 
in kind and those which are given on fixed cash rent is visible at once. 
The former are cultivated without much attention, while the latter 
are manured, harrowed, and kept like a garden with no corner left 
uncared for. It seemed to me that it was the duty of every land- 
o^vner to work for the amelioration of his tenants. I must admit 
defeat, my dreams have not been realized—time has sped on, 
personal needs ceaselessly multiplying have absorbed fimds which 
I wished to devote foe my people. And it is a serious problem. It 
is such a shame that the labouring classes in the villages in Oifdh and 
other parts of the United Provinces should not have even enough food 
from year to year. The talk of compulsory education and sanitation 
seems such a mockery. Going into a village in the United Provinces 
one is at once struck by^the contrast between the physique of those 
who have had enough food and that of others who have only managed 
to exist somehow. The Brahman, the Rajput, and the cowherd are 
well-built and strong, while the poor village drudge is often a mere 
skeleton. He is practically bought for life by a well-to-do villager by 
an advance of Rs. 20 or 30 to pay up an old debt, and this advance 
binds him for life in lieu of a subsistence allowance, which the former 
allows him from crop to crop, of the coarsest and the most unmarketa¬ 
ble grain. Better prices have helped in raising the wages, but the 
agricultural position has not very much improved even now. Is it 
fair that the landlord should skim off the cream of their labour and 
live on the fat of the land, while the producer is doomed lo everlasting 
want, redeemed only by his patience and unquestioning acceptance 
of his “ Karma ” 1 

I wanted to farm on my own accormt to realize and understand 
directly the difficulties of the producer. I wanted to start steam- 
plpughing, but there was no road to my estate, and it seemed 
impossible to bring a heavy engine through ploughed fields and 
over deep nolos and rivers. 
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In the last famine, which Sir John Hewett managed with such 
great success, I took u|) the building of a I’oad from Jjakhimpur to 
Aira as an aided relief work. It provided work for hundreds, and 
the road remained to serve this part of the district which, in spite 
of its contribution to the local funds, had received no benefit. The 
nalas and rivers on the road have not been bridged, nor has the 
road been metalled. 

I tried to get the road bridged and metalled, but failed, and 
decided to take all the risks. With the advice of Mr. Standley, 
who happened to be acting as an agricultural engineer, T procured 
a traction engine and then began the journey from Lakhimpiu* 
to Aira. The driver sent by Messis. Burn & Co. declared it was 
impossible to carry the engine along. I persisted and it took nearly 
a month and a half to do the 21 miles. We pushed, we hauled 
the panting engine through soft soil and deep mlas, and a large 
stream was crossed by anchoring the cable to a tree and allowing 
the engine to work its way up. The driver protested, but the plan 
succeeded and we marched forward again. The engine had to be 
taken to pieces and placed on a ferry boat to cross another deep 
stream and put together again on the other side. 

One evening the engine steamed in followed by cro^yd8 of villa¬ 
gers. Next morning we started the ploughing. The engine carried 
behind it a couple of gangs of disc ploughs which cut up a large sod 
without breaking it. The operation did not prepare the field for 
the seed~it needed re-ploughing.. But even this first operation 
was not smooth working—the soil was of unequal density, and often 
in a single turning the engine sank in two or three places and hours 
were lost in hauling it on to firm ground. Mr. Burt, of the 
Agricultural* Department, and Mr. Jeffery, of Messrs. Burn & Co., 
and a representative of Messrs. Bansome Jeffery & Co., all helped 
me with the experiment. The plough supplied by Ransomes was 
twisted in the heavy soil after an hour’s work. 

It became clear that on light grass-bound loams direct ploughing 
could'only br^k the land at a cost which did not seem to me any 
the cheaper than the ordinary ploughing by bullocks. It meant 
the mamtenah^e. of ordinary ploughs and the required number of 
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bullocks in addition to the steam plough. Tlie results of the 
experiments were described by Mr. Burt in an article which he 
contributed to the pages of tlie Agriwltural Journal of India 
(Vol. IX, Part I). 

The experience of taking the tackle across coimtry for 21 miles 
was enough to preclude any further experiments with the heavier 
engines required in a double tackle. Experiments with an Ival 
motor tractor were no better. Mr. Johnson, of Messrs. Fowler &Co., 
recently told me that ho has taken his engines almost everywhere 
and lie could haul the engine through the river by an arrangement 
of cable and winding-drum. 

It was about this time tliat laml became available on the 
Lower Bari Doab Canal. It appeared to me to be the best 
opportunity to st art a large plantation. A large English firm witli 
experience of sugar manufacture, to whom I w^as introduced by Sir 
John Hewett, was prepared to set up a factory at its own expense, if 
I guaranteed the supply of a sufficient amoimt of cane. I, therefore, 
applied for an area of 15,600 acres and Sir Louis Dane was prepared 
to consider my application favourably. The expert opinion in the 
Punjab did not suppoit the idea. I was not quite sure of being 
able to run siudi a large plantation. The risks involved were too 
large. I, therefore, abandoned the idea, and as a preliminary measure 
I applied for a grant of 2,000 acres for steam-ploughing in 1914, which 
was sanctioned in due course. 

Mr. Haverty and I then selected the land and ordered the 
engines from Messrs. Fowler & Co. It was lucky that they were 
despatched before the war broke out. The tackle arrived in due 
course and it was erected by an esqiert European ploughman who 
was employed for six months. It was not, however, all smooth 
sailing in the beginning. The land had to be cleanq^l of brushwood, 
the roots to be taken out, and mounds standing in some cases several 
feet high had to be levelled. Then, when the ground was clean 
and absolutely level, the work was started. ^We did not do more 
than 5 acres on the first day, and for many days, on account 
of roots and other obstructions, the work was very slow, and 
people began to doubt the capacity of the tackle to run such 



52 AQRICULTDRAL JOURNAL OP INDIA [Xlll, I. 

a large farm. The Irrigation Department had built watercourses 
which intersected the land and were found a great obstruction. 
Then, when we watered the land, the water ran all over and it 
was found impossible to plough the seed in. One of the engines 
sank in the soft soil right up to the fire-box, and Mr. Haverfy 
and I passed a couple of anxious days till we discovered a 
solution. 

The discovery was simple. It was simply to lay out water¬ 
courses and roads in such a way that the engines might have a 
dry road. The land is divided into rectangles of 2.5 acres each and 
it was decided to abolish the old W'atercourses and run one large 
watercourse on one side of each rectangle, the road to be on the 
outside of the watercourse so that the engines could always have 
a dry road. On the other side of the rectangle was put another 
ridge to protect the road on the corresponding side. This plan 
worked admirably. I am now able to (niltivate 25 acres a day 
eight inches deep, and have broken the whole area. The steam- 
cultivation promises good returns for large farms, and I think the 
original idea of starting a sugar factory can now be worked. In 
the Punjab nearly 600,000 acres are always under cane, and crushing 
by a power mill and scientific evaporation without any improve¬ 
ment in the yield or quality of the cane would at least give to the 
peasant a profit of 26 per cent, on the crop he grows now. My idea 
is to set up a small factory which would deal with the produce of 
1,000 acres and which any group of half a dozen villages could start 
on co-operati'v;p lines. Indeed, it is my hope that, if my experi¬ 
ments succeed, it will not only lead to the extension of sugarcane 
cultivation which is limited only by the capacity of the peasant to deal 
with the produce of a few acres, but help in fostering co-operative 
movement generally. The factory will be the beginning of village 
industries, the engine when free will pump w’ater, gin cotton, press 
oil, thresh wheat, and these village factories could send the by¬ 
products to central factories run on up-to-date methods. I am 
now in negotiatmn^with the Agricultural Department for the 
acquisition 'of iauothez 2,000 acres so that I may be able to provide 
1,000 acres ntfdei^^oane with a three-year rotation. 
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The cost of steam-cultivation may be worked as follows and 
will compare favourably with the highest rent that a landowner can 
obtain. The tackle, including a threshing machine and a seeder, cost 
me Rs. 60,000, to this must be added the cost of cleaning, levelling, 
laying ou,t roads, watercourses, buildings and w'ells, another 
Rs. 57,000. The total capital expenditure may, therefore, bo placed 
at Rs. 1,07,000, excluding the price of the land. The establishment 
charges come to Rs. 16,920 a year. The working expenses 
of the engines and the farm depreciation and reneAvals and interest 
are Rs. 22,960. To this must be added about Rs. 10,000 for 
Government land revenue and water taxes, plus Rs. 10,000 farm 
labour, which bring the total annual cost to Rs. 59,880. 

The area that has been placed under crop has not exceeded 
1,200 acres, as tlie water-supply is not available for more. The 
(jrops grown aiul yields can be approximately placed as follows:— 


Ka. 

sot) acres of cotton at an average of 0 mds. an ncro = 3,000 mds. at 
Us. ISaniaiind ... ... ... ... 4S,000 

200 acres of oil-seods, inaize^etc*, at Rs. 60 an acre ... ... 10,000 

500 acres of wheat at 13 iiidH. an acre s 6,.'i00 mds. at Us. 3-8 per maund 22,750 

10,000 mds. of bhusa at 2 inds. a rupee ... ... ... 5,000 

Totai. 82,760 


Deduct Rs. 59,880 wb.ich leaves a net profit of Rs. 22,870 a year 
on an investment of Rs. 1,07,000. The profit would be almost 
doubled if the whole area could be brought under cultivation. 
Perhaps in a year or so I shall be able to tell the st ory of other 
advantages of steam-cultivation and crop experiments which are in 
progress. 



THE CO-OPERATIVE DAIRY AT TELINKHBRI IN 
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CENTRAL PROVINCES. 

BY 

D. CLOUSTON, M. A., B.Sc., 

Officiatitig Director of AgricuUure and Industries, Central Provinces- 


Much has been written of late years on the desirability of 
developing the dairy industry in India. Dairying, like most other 
industries in this coimtry, is in the hands of an illiterate, conserva¬ 
tive folk, who are adepts at cheating their (justomers by methods 
of ailulteratioD but are ignc-rant of the most elementary principles 
of dairying. The prttessional milkmen {(fowlies) of the Central* 
lhx>vinces may be divided into two classes:—(1) Go-wlies who live 
in tlie country and combine ^/n'-making with cattle-breeding; and 
(2) gowlies who live in towns and villages and make a livelihood 
from the sale of whole-milk. In towns milch cattle are sometimes 
kept by other castes, such as Kunbis, Telis, and Brahmins, but their 
number is small compared with that of the gowlies. 

In the better grazing tracts in the north and east of the 
Provinces, where the cost of rearing cattle is so small that it pays to 
rear them for sale, gotvUes prefer cows to buffalos, because of the 
demand wdiich exists for bullocks as draught animals. In the 
more highly cultivated parts of the Provinces on the other hand, 
wheie the grazing areas are small and where cattle-rearing is for 
that reason more expensive, buffalos are preferred on account of 
the much larger yields of milk wiiich they give per head. 

There are three, more or less distinct breeds of buffalos in the 
Central Provinces—long-homed breed found mostly in the cotton 
tract, a short-homw breed found in the rice and wheat tracts, and a 

f W ) 




PLATE X 



Fi«. 1. l YPlCAL SHORT-HORNED BUFFAI.O, 



FiR. 2. TYPICAL LONGJHORNE'd BUFFAl.O. 


Fig. 3. SIRGIJJA BUFFALO. 
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very distinct breed, resembling the wild bufEalo in appearance, lound 
in some of the mere jimgly Zemindaris and Feudatory States of 
Ghhattisgarli. The best specimens of the*long-horned breed give 
from 7 to 8 seers a <iay when in full milk, as against from 5 to 6 seers 
for very good anirnals ol the short-horned breed. Plate XI (Figs. 1 
and 2) shows a specimen of each of tliese two kinds of buffalos. In 
the more jungly Zemindaris and Feudatory States of Chhattisgarh, 
where the cattle of the gowUes and banjaraSf who are the profes¬ 
sional oattle-reareis in those parts, have to compete with the wild 
buffalo, bison, sambar, and chital for the luxuriant herbage which 
Mother Earth produces in those wilds, the third type of buffalo 
mentioned above is found. It is known locally as the Sirguja or 
Deshta buffalo; that it is a cross between the wil3 and the domes¬ 
ticated breed may be gathered from an examination of Plate XI, 
fig. 3. 

In villages in tliese jungly tracts frequented by the wild buffalo, 
old bulls of that breed frequently foregatJier with village shc- 
buffalos, and crossing takes place. The Deshta or Sirguja buffalo, 
which I take to be the result of tliis cra«sing, is a large airimal with 
well-developed neck, shoulders and horns closely” resembfing those 
of the wild breed. They are particularly strong as draught buffalos, 
but are niirch inferior to the otJier two breeds as milch animals. 

From this short survey it will be gathered that in the. Central 
Provinces there is no good breed of milch buffalos. An average 
herd wherr in milk does not give more tharr 4 seers a day per head. 
Our different breeds of cows are still poorer as milkers, two seers 
per day being the usual yield. The quality of the mUk, given both 
by cows and birffalos, on the other hand, is very good. One hrmdred 
and forty-six azralyses of buffalo’s and 37 of cow's milk carried out 
on Telinkheri Dairy Farm last year, gave an average of 7*1 and 4*2 per 
cent, respectively of butter fat, while 19-J lb. of co^s milk and 11 lb. 
of bnffalo's milk were found to give one pound of butter. 

In the larger towns of the Central IVovinces pure milk is dear 
and Very difficult to get. From March till September the price in 
Nagpur is from 4 to 6 seers per rupee; during the rest^of the year it 
can be obtained at from 6 to 7 seers per rupee. But it is by no 
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means easy to get really pure milk at any price, for the reason that 
the gowlieSy who are the milk-vendors, do not supply pure milk except 
under compulsion, and few of their customers are in a position to 
exercise that compulsion which entails as a rule very close super¬ 
vision of the gowli at the time of milking. Nearly aU th§ milk sold 
in the larger towns is supplied by gowUes who keep their herds in 
or near the bazaars. The conditions under which that nulk is 
produced and distributed are most insanitary. There is no pretence 
whatever at cleanliness. Their cattle drink from and wallow in dirty, 
scum-coveted pools, and the milk is adulterated at times from the same 
source. The sheds and the surroundings are dirty in the extreme. 
Rotting dung, dust, and a pest of flies offend the eye at every turn. 

Very little milk is brought into the towns of the Central 
Provinces from villages outside for the reason that there are no good 
grazing areas as a rule in the neighbourhood of the large towns, 
and the gowlies of the Central Provinces still rely mu(jb more on 
grazing than on stall-feeding. Tlie towns have foi that reason to 
be very largely self-supporting as far as the milk-supply is concerned. 
The want of good milk is therefore much more felt in the urban than 
in the rural areas of the Provinces, because in the villages there 
are large herds of cows which aie commonly milked by the owners. 
The calves are starved in order that the villagei’s may have milk. 
Wealthy landholders will commonly maintain a milch cow or buffalo 
for private use. 

There are three feasible methods by which the milk problem 
could be tackled in the towns:—(1) The purchase of milk produced 
in the villages^ and its distribution in towns could be organized 
through co-op«cative milk-sale societies; (2) the production and 
distribution could be run on co-operative lines; and (3) the produc¬ 
tion and distribution could be managed by a sii^le individual or by 
a syndicate. * . . * , 

While the first of these systems is not only feasible but desirable 
in son^ pmrts of India wh^e there is already a recognized trade in 
niilk ifbtw^en ^Ind the neighbouring villages, in the Central 
Provinces it,.is i^r^jtiokble for reasons already given. If the third 
q^stem were.te 4 lSi« adopted the yhole organization would have to 



CO-OPBRATIVS DAIRT AT TfiLlNKHBKI *57 

be run by a good business-juan or -men working independently of the 
existing goiolies. The second system is, I believe, the most promising 
under existing conditions in the Central Provinces. Jake tJie tbinl 
system it allows of thorough control: it goes further in so far it 
can be meyie to provide for the uplifting of the professional milkmen, 
i.e., the gawlies, an important class in the Central Provinces. The 
Telinkheri Co-operative Dairy belongs to the second of these types. 
It is a co-operative concern which controls not only the production 
of the milk but its distribution as well. This Dairy Society—the 
first of its kind in India—owes its inception to Sir Keginald Craddock, 
Mr. Low, and Khan Bahadur Byramji. It owes its success very 
largely to the keen personal interest taken by the present Chief 
Commissioner in almost every detail of its working. This dairy 
was started five years ago. An article describing its working for 
the first two years will be found in tlie July (1914) number of tire 
Agricultural Jounuil of India (Vol. IX, Part III). Since then 
minor changes in the management of the dairy have been effected. 
The herd maintained op the farm attached to the dairy now 
coniists of 338 milch animals, of which 02 belong to (Government 
and 276 to the two co-operative societies of gowlies. In addition 
to milch cattle there are 105 head of young stock. The statement 
below shows the quantity of milk, butter, cream, and ghi distributed 
during the last three years;— 




igu-15 

1916-16 


1916-17 




IT). oz. 

tb. 

oz. 

Itj. oz. 

Milk 

•. * 

220.764 8 

300,714 

12 

267.384 

12 

Butter 


2,240 4 

3,130 

0 

8,328 

8 

Cream 

«•« 

817 10 

079 

8 

825 

4 

Ohi 


••• 

770 

0 

1,660 

0 


The profits made by the two societies last year amounted to 
Rs. 5,901-12-3. They have during the year increased the size of 
their herds considerably. They borrowed Rs. 4,200 from the 
Nagpur Central Bank, most of which has already been paid 
back. 

The Government herd of buffalos are ‘mostly of thd Delhi 
breed; while those belonging to the gowliea are of the. local breed. 
The buffalo stud bulls, all of which belong to Goyemment, are of 
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the Delhi breed. The young buffalos being reared on the farm are 
therefore pure Delhies ox crosses between the Nagpur and Delhi 
breeds. I^e cows of the dairy aie a mixed lot, but most of them 
are of the Gaolao type. Some of them have been crossed by a 
bull of the Montgomery breed and some by a bull of the Ayrshire 
breed. In every case crossing is done with a definite view, 
namely, to establish a good milch strain. A young Gaolao-Ayrshire 
cross is shown in Plate XTI, fig. 1, and a Montgomery-Gaolao cross 
in Plate XIl, fig. 2. 

The cross-bred heifers have not yet been tested as milch animals, 
as they have not given calves so far, but it is reasonably certain 
that the Ayrshire blood in the one case, and the Montgomery blood 
in the other, will add to the milk yield. As a draught ammal the 
Montgomery-Gaolao cross has been tried for over a year and has 
proved a distinct success. He is heavier, less leggy, and keeps in 
better coinlition than the piure Gaolao bullock. He i.« slower in the 
yoke, but this is a positive advantage in this part of India where 
nervous fieiy animals are physically damaged in a few years as a 
result of the careless manner in wliich they are handled by ser^nts. 
ft is still doubtful whether the Gaolao-Ayrshire cross wll ever find 
favour on the plains as a draught animal, as he is ileficient in 
bone and muscle, and feels the heat more than pure indigenous 
cattle. 

The Government breed on the Telinkheri Farm is maintained 
for two reasons ; (1) As a nucleus herd on which the dairy can rely 
for at least a small yield of milk daily; (2) as an improved herd 
for the breeding ot bulls ot good milch strains for the use of the 
gouMes. A nucleus herd belonging to the promoters of a pioneer 
dairy of this kind helps to reduce the risk of failure in the beginning 
before the gowUes have had time to be trained up to a sense of their 
responsibilities Ss co-operators. With a nucleus herd, experiments 
in breeding with a view to improve the milk yield can be carried 
put too. 

There are npw co-operative gowlies* societies on the farm: 
in one thecp are members and in the other 14. These societies 
Sxe as nearly' se2f-eiipporting as it is feasible to make them under 
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existing conditions. The members pay the following rates for 
food-stuffa:— 

For grazing .. ., As. 4 pea: month pei animal. 

Oiloakes .. .. Wliolesale price + 10 per cent. 

commission. 

Jua/r (4. Sorghum) kadbi .. 200 lb. per rupee. 

Clover .. .. 2001b. „ 

House rent .. .. E. 1-8 per room per month. 

Service of Government 

buUs .. .. As. 0 per milch animal per 

amuim. 

Use of godowns and casks 

for storing food-stulEs .. As. 2 per member per month. 

For the use of aluminium 

milking pots .. Anna 1 per pot ])er month. 

The members pay Rs. 10 a month to tlie farjn clerk for keeping 
their accounts. Nothuig is charged for the use of the sheds pro¬ 
vided by Government for ^their cattle, as against this is set the value 
ot the cattle manure all of which is taken over by Government. 

The milldng, both of the Government herd and of the societies’ 
cattle, is done under the supervision of tlie Overseer of the Dairy 
Farm assisted by one hamdar and three choivJcidars. Tlie members 
ot the two societies milk their own cattle and get it weighetl by the 
Farm Overseer who sends it on to the dairy. The dairy itseH is 
the property of Khan Bahadur Byramji Pcstonji, a most enter¬ 
prising Parsee gentleman, to whom 1 have already referred in this 
article. He has entered into an agreement with Government to 
take over the nulk at tlie rate of 8 and 8|- seers for bulhdos’ and 
cows’ milk respectively. The prices of the various dairy products 
sold by him are given below:— 

Butter, R. 1 per lb. 

Cream, As. 12 per lb. 

Whole-milk, 0 seers per rupee. 

Whole-mUk in bulk to milk-shops, 7 seers per rupee. 

Separated milk, 16 to 20 seers per rupee. 

Ghi, Ae. 12 per lb. 
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The milk is delivered either in bottles or in brass vessels, fitted 
with a tap from which the quantity required by each customer 
is rim off. Short-distance customers are served with milk in bottles- 
brought round in small hand-carts; while those who live father 
away and institutions requiring milk in large quantities, receive it 
from sealed brass vessels carried on coolies’ heads. The great 
objection to this system of delivery is that the customers of the ^iry, 
most of whom are from 1 .to 3'miles distant, get their nulk late in the 
morning. Arrangements are therefore being made for quicker 
delivery by establishing a motor service. This will enable the 
dairy to increase its sale of milk more especially in the bazaar. 

It may be taken as an axiom beyond dispute that cleanliness 
in every phase of dairy management is of the very greatest importance 
and that care should therefore be exercised in the selection of a site for 
the dairy itself as well as for sheds for milch cattle. For the Telinkheti 
Dairy the following advantages in this respect aie claimed:— 
(1) It is situated in the open country amid sanitary surroundings 
and is connected with Nagpur by first-class roads. (2) The sheds 
being on a hill the site is a dry one. (3) The Telinkheri tank affords 
an excellent supply of drinking water in the glazing area itself; 
this water is also used for the production of irrigated crops for the 
dairy cattle. (4) There is ample land on the dairy farm for the 
production of irrigated and other fodders. 

Plate XJU, fig. 1, shows the cattle having their morning diink' 
and bath in Tdinkheri tank or reservoir before proceeding t# the 
grazing 

The grazing of about 1,000 acres available forms a very useful 
exercise ground for the herd, but the quality of the soil and grass 
produced is very poor. The soil being thin and stony, the predo¬ 
minant grass is spear grass (H. emtortus). This is a short-season 
grass which springs up late in August and dries off again by 
* NoV 0 jp.b€ff,. It. is an edible grass if fed before the spears develop, 
;^ti ib if left standing after that. There are 

small pockets* i^il scattered over the area and a block of 

"about 60 aq^es^^m deep black soil in the valley adjoining the Telin¬ 
kheri tank, tee^whole grazing saea has been improved of late by 
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TomoviDg tbe thoiny shiubs and loose stones which previoiwly 
covered much ol tJie ground. The quantity of food-stiii! yielded 
by grazing areas in this part of In<lia is so iiisignificanr that for any 
large dairy scheme the extent ol the area available for grazing is 
only of secondary importance, so long as reasonably cheap, bulky 
fodders and concentrated food-stiiffe can be obtained locally at 
moderate rates. The grazing area in tliis case, however poor though 
it be, serves a useful purpose as an exercise ground for the milch cattle. 

Owing to the proximity of the dairy to a large town, viz,, 
Nagpur, the cost of cattle food-stiilfs and labour is high. It does 
not pay, therefore, to rear young male stock on the farm. To rear 
female calves even is a very doubtful proposition from the financial 
standpoint as the statement below will show:— * 



VAIXTF or FfMAlB 
BrFFALO 

Delhi 

Local 

Rn. 

Kr. 

20 

12 

20 

20 

75 

.35 

100 

70 


Value of male 
buffalo 



Foi four years the total loss on the rearing of male and milch 
buffqlps of the local bleed is Es. 96 and Rs. 66 respectively, while 
the rearing of milch buffalos of the Delhi breed gives a net profit 
of about Rs. 16 per head. To reduce the cost of rearing them, all 
the young stock of the Government herd have been sent to a grazing 
ground 144 miles distant, which, forming as it does part of a plateau 
about 2,000 ft. high, is comparatively cool and affords fairly good 
grazing grass throughout the year. A small herd of milch buffalos 
has also been sent there for breeding purposes. This new breeding 
centre on the plateau wall thus serve as the feeder farm for the 
Telinfeheri Dairy. Tbe cost of rearing cattll on it will ohfy be a 
small fraction of what it is at Telmkheri, as the land belongs to 
Oevernment the grass on the plateau is so good that v®cy little 
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in the way of “ concentrates ” has to be fed to the cattle. The 
breeding of improved milch cattle on separate farms, where gra^ng 
is cheap and plentiful, should, wherever possible, be taken up as an 
adjunct to any dairy scheme of this kind in the Central Provinces at 
least, for so long as good milch buffalos and cows can b,e obtained 
only by importing them from other provinces the cost of such 
animals must necessarily remain high. But given facilities for 
breeding equally good animals locally, there is no reason why we 
should not be able to develop both dairying and the breeding of 
good .milch strains of dairy animals at the same time. To run 
a dairy with cows and buffalos, which give on an average two or four 
seers a day respectively, is not a business proposition, as the cost of 
feeding such animals runs away with nearly all the profit. The extra 
cost of feeding animals which give twice or thrice that quantity of milk 
is very small compared with the value of the extra milk produced. 

To organize co-operative societies of gowUes requires a good 
deal of tact and firmness. After four years of training in honest 
dealing the goivlies of the Telinkheri Pairy now give the Department 
very little trouble and at times come forward even to assist the Farm 
Superintendent at busy seasons in stacking hay and storing food¬ 
stuffs. For 12 of the 27 membeis of the two co-operative societies, 
pucca quarters have already been built on the farm for which they 
pay at the rate of R. 1-8 per room per month, (garters for the 
remaining members are being taken in hand. A primary school has 
also been built for them with the object of educating their chUdren, 
and a depot for the supply of human food-stuffe, such as wheat, 
pulses, gur, etc., has been evened on the farm for their benefit. 
AH the profits made thereon are credited to the School Fund. 
Meetings of the two societies are held about once a month on an 


average to settle disputes between the members and to hear complaints. 
At these meetings fines are imposed on some and rewards are given 


, to others according to their deserts. As a result of this training these 
goidies have gradually ^developed into a comparatively well-behaved, 
"law-abiding community, and correction is now seldom required. 

lhat the Tdifikheri Dairy has added greatly to the amenities 
of life in.Kagpur Is freely admitted by its many customers.' But 
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we have as yet but touched the fringe of the population. There 
are still thousands of children in the poorer quai’ters of the city 
being fed on unwholesome food because the iniik-su})j)lv is totally 
inadequate. Though it is very doubtful whether tlie high mortality 
among children in toAvns in India is due to any gi*eat extent to the 
want of milk, it is certain that the lack of such Avholesome food 
accounts largely for the large number of puny, ill-developed mites 
which are so characteristic of city life in India. 

The Telinkheri Dairy has served another very useful purpose 
in demonstrating what can be done in the way of developing dairying 
in these Provinces on co-operative lin.es. Projwsals to start similar 
dairies have already been received from so many prjvatc imiividuals 
that it is evident that a separate staff will be required to organize 
dairies throughout the Provinces. For this work we shall require 
good practical dairy supervisors who can tlevotc their whole time 
to the opening and supervision of new dairy concerns in the larger 
towns. We shall also require trained managers to be put in charge of 
these dairies, and as these will, in most cases, be responsible not only 
for the milk, but for milch animals and the siqiply of food-stuffs 
required for the same, they should be trained also in practical agri¬ 
culture, including cattle-breeding. Supervisors and managers can 
both be trained quite well in India; but I would lay stress on the fact 
that we want men with a working knowledge of commercial dairying. 
The men at present turned out by our agricultural colleges prove 
hopel^psly incompetent as a rule when tried as dairy managers. If 
there were more dairy concerns, it would be possible no doubt to 
put a large number of such men under training and to secure thereby 
a reasonable number of honest practical dairymen possessed of 
business capacity. I use the term lionest because few realize how' 
difficult it is in this country to get honest managers for business 
concerns of this kind. We want as supervisors men who are good 
organizers. To their knowledge of the science and technique of 
dairying, I would attach much less importance : these can be picked 
up in a very short tune. 

How to provide pure milk for Nagpur City is a qu^tion which 
is now being considered by the Local Administration. Our proposal is 
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to es^iand the Telinkheri Dairy by forming new co-operative societies 
of gowUes —a proposal which is both feasible and desirable. Another 
proposal is to start an ‘additional dairy farm as an adjunct to the 
Sewage Farm to be run by the Municipality with the assistance of the 
Department of Agriculture. Both proposals are likely to be carried out. 

Despite tlie fact that we have no outstanding milch breeds in 
the Central Provinces great developments in the improvement of 
dairying may be looked for in a few years. We look forward to this 
development because we believe that it will both add to the wealth 
of the country and at the same time help to raise the standard of 
comfort, more especially in towns. In England, America, Denmark^ 
and other countries in the West, dairying has done more than perhaps 
any other brancli of husbandry to tide the farmer over poor times 
consequent on the vicissitudes of the grain and meal market. With 
an animal of the milking capacity of the buffalo available in large 
numbers, there is no reason, as far as I know; why India should not 
become a large exporter of butter, if not cheese. It is the duty of 
Govermnent to lay down the lines on which development is most 
likely to succeed, and to encourage private individuals and com¬ 
panies to work on these lin^. Government can pave the way by , 
improving the milch cattle, by running demonstration dairies, and 
by training dairymen. 

It has been suggested in certain quarters that to meet the 
requirements of our large towns municipal dairies should be opened. 
This would no doubt bo possible if Gcvernment were in a position 
to supply the ..staff and to exercise the necessary control; but to 
run even a small dairy requires far more skilled and personal super¬ 
vision than could be given by a municipality : moreover, with the 
exception of those attached to military dairies, there are no trained 
dairymen at pr^ent available who could be safely entrusted with 
Ihe management of a municipal dairy; nor would it be possible at 
present to find among the non-offi.cial members of a municipality 
men who are su^fici^tly interested in the subject to ^ve a da^ 
l^e ahrpunt of supervision required. Public opinion in 

&vour of ihe deyrfopment of dairying has in fact yet to be creab^ 
& most parti^ of Udia. 


K , 



WHEAT IN THE NORTH-WEST FRONTIER 

PROVINCE. 

BT 

W. ROBERTSON BROWN, 

Agricultural Officer, North-West Frontier Province. 


In the October (1916) number of the Journal, the writer explain¬ 
ed how the out-turn of wheat at the Peshawar Agriculttural Station in 
the year 1916 averaged 26 maunds per acre on an area of 60 acres. 
On behalf of the cultivators in the neighbourhood of the farm, who 
are believed to harvest only* 12 maunds per acre, it was stated that 
over a period of several years the total value of the cultivators* small 
do-fasU crops is probably greater than that of the heavier eh-fasU 
crops harvested at the Peshawar Agricultural Station. Under any 
circumstances, it was submitted that the comparative smallness 
of the out-turns harvested by the cultivators in the North-West 
Frontier Province, is not to any large extent due to actual 
lack of knowledge or of skill in the cultivation of wheat, but 
their failure to secure heavy crops may more charitably be 
attributed to circumstances over which the cultivators have little 
control. 

The last of this year’s (1917) wheat crop at the Agricultural 
Station was gathered in on the 16th June, and as the average yield 
per acre on an area of 36 acres weighed 28 maunds^31 seers, it may 
be worth while considering why the crop is greater by so much as 
4 maunds 24 seers per acre than that harvested in 1916. 

Last year Farrw’s Federation wheat oooupied 3*4 per cent, 
of the farm wheat area and yielded 36 maunds per acre. Pusa 
No. 4, on 96*6 per cent, of the area, gave 23 maunds 30 seers per acre. 
This year the Farrer wheat was harvested from no less than 37*2 

( 65 ) 
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per cent, of the wheat land and yielded 31 maunds per acre. Pusa 
No. 4 occupied 62-8 per cent, of the area and improved its position 
by yielding 27 maunds 18 seers per acre. Federation, then, which 
has proved superior to Pusa No. 4 as a yielder, has produced less 
per acre than in 1916, but having been sown over a much larger area, 
it has contributed substantially to this year’s high average out-tm*n, 
which is 4 maunds 24 seers per acre over the average yield of the 
previous year. 

Pusa No. 4, on the other hand, has yielded 3 maunds 28 seers 
per acre more than in the year 1916. The percentage of land occu¬ 
pied by the two varieties and their respective out-tmns are given 
below. 



Variety 

Area in 
acres 

Total 
out-turn 
in maunds 

1 

Average out-turn 
per acre 

Percentage of 
total wheat area 

Pusa No. 4 

«){ 

1,378 

Mds. 1 
23 ! 

Srs. 

30 

96*6 

Federation 

72 

36 1 

3*4 

Pusa No. 4 

»{5 

604 

27 

18 

62*8 

Federation . 

403 

31 

1 

37*2 



In most respects the wheat received similar cultivation in both 
of the years under review. Over the greater part of the area wheat 
followed wheat after summer fallow; manure was given to 8 acres 
only; harrowing or intercultivation was not practised—cannot, 
indeed, be economically done on irrigated land in the Peshawar 
valley. In 1916 the rainfall during the life of the crop was 6-10 
inches, and, in consequence, the wheat was irrigated three times, 
whereas one-half of the previous year’s crop was irrigated once 
only and the other half received water twice. 

Both of the wheats have yielded consistently well since they 
were first tried four years ago ; both have remained almost entirely 
free of rust; and neither of them has lodged where wheat could be 
expected to stand up. Indeed, “though bladed corn be lodged 
and trees blown .down(Macbeth), Federation has remained up¬ 
standing sittoe it‘w^^ -injSfe^ced to the North-West Frontier 
ifoovjtnoe. o ln out-ti:nn, .^<^efotion has yielded higher than Pusa 

4 i but in quality^ No. 4 is somewhat superiori and it is 
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also somewhat earliei. In upstanding power and rust-resistanoe 
they are about equal, and Federation does not “ shatter and is 
little affected by birds. The Australian wiety appears to be 
practically immune to bunt. , An upstanding, rust-resistant wheat 
is especially desirable in the North-West Frontier Province, where 
much of the land is very fertile, and the dull weather, followed by 
storms of wind and rain, which is frequently experienced in February, 
and sometimes in April, brings calamity to wheat that is not rust- 
resistant or has weak straw. It is the writer’s opinion that the 
high yielding local wheat named Red Chaunthra has, for many years, 
encouraged careless cultivation of wheat throughout a large pait 
of the North-West Frontier Province, because the cultivators have 
found that this variety lodges and suffers immoderately from rust 
when it is well treated. Federation is the chief wheat exported 
from Australia, and in all respects, except in the appearance of its 
grain, it is nearly the ideal variety for ek-fasU land in the North- 
West Frontier Province. Pusa No. 4 is unfortunately very liable to 
bunt. Wherever the wri^ier has seen this variety in the field, it 
has shown a disquieting percentage of black bunt ears, or the 
growers have complained of the wheat’s susceptibility to this 
disease. If Pusa No. 4 has Australian origin or parents this might 
account for its liability to bunt, as it is well known that many 
Australian wheats suffer severely from this disease. At Pes^wai, 
despite treatment of the grain with copper sulphate, bunt has not 
disappeared from the variety, and Pusa No. 4 would not be accepted 
for distribution if bunt were not already common in Red Chaunthra. 
No bunt has been observed in Federation at Peshawar. Pusa 
No. 4 is, however, a great wheat, notwithstanding its liability to 
suffer from bunt and the presence of a rather large proportion of 
dark-coloured, blemished grains in an average sainple. 

After due consideration and after testing many varieties during 
the past six years, it was decided in 1916 to distribute free of all 
cost seed of Pusa No. 4 and Federation to sow over 2,000 acres of 
land, and to let the cultivators themselves decide if they preferred 
One of these varieties to their own vaunted Red Chaunthra. 
Federation was distributed in the higher, cooler valleys of the 
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Province not, however, because this variety ripened later than local 
wheat, but rather because Federation has not yet been fully t^ted 
on dthfasU maize-wheat land, and it is recognized that to obtain 
general favour in the North-West Frontier Province, a wheat must 
yield well even when it is sown somewhat late in November after 
the maize is out. 

Most of the fields sown with Pusa No. 4 were inspected by the ' 
Department’s officers from time to time until the crop was harvested, 
and, with a few rare exceptions, the new variety has surpassed Red 
Ohaunthra in all-round merit, including yield and quality of grain, 
althou^ the season was dry and quite exceptionally favourable 
to the local variety, and also in spite of the fact that Pusa No. 4 did 
not germinate quite satisfactorily owing to the dangerously large per¬ 
centage of the grain having been cracked or bruised by the steam- 
thresher. The result of the trial is that Pusa No. 4 has gained the 
cultivators’ favour and has been accepted by them, and it is confi¬ 
dently expected that the variety will occupy the greater part of the 
280,000 acres of irrigated land in the North-West Frontier Province 
within a very few years. On the wider unirrigated tracts, Red 
Chaunthra will b§ hard to displace, and if it must go it will probably 
give way to Pusa No. 12 which tillers freely and does well on 
unirrigated land but readily lodges on canal-irrigated fields. At the 
present time (19th June), the report on the behaviour of Federation 
on the higher valleys is not complete, but the one cultivator in 
the neighbourhood of the Peshawar Agricultural Station, who was 
permitted to try this Australian variety, harvested nearly 30 maunds 
per acre. Federation is a heavy yielding wheat, suitable, it is 
believed, for eh-fasli cultivation only, and it is improbable that it 
win become the popular variety in the North-West liontier Province 
where wheat invarutbly follows maize on good irrigated land. But 
whe4t is not exported to any large extent from the North-Wbst 
Frontier Province, and there is no objection to the cultivation of 
several VajdelE^ ‘Ppst^No. 4 has been so well received by the people 
thatHhq Noirth-Wesi ^oplief Province Government have dotted 
». 25,0(10 to ]^GhliSe |^eed from those growers who tested 
vthis p;dst:^is^n, and a further sum of Rs. 26.000^ hw 
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beeh set aside to build grain stores at some of the Tehsils in the 
Province, primarily to store seed of Pusa Ko. \ for sale to the culti¬ 
vators. Considerable didioulty may be experienced for a time in 
purchasing pure seed, as the cultivators thresh barley and wheat on 
the common village threshing £bor, and already it has been discovered 
that the new wheat makes sweet white bread and, even at a premium 
of annas 4 per maund, the cultivators appear unwilling to sell the 
seed. But this difficulty should be overcome very soon. 

In addition to the large block of Pusa No. 4 and Federation, 
an area of 5 acres was this year devoted to trials of varieties and to 
other wheat experiments, and the more important results obtained 
in these trials are given below. • 

Variety Test. 


Variety 

DriU 

ft. 

No. of 
irrigation!* 

OUT-TtEK 

Rust 

Bunt 

Lodged 

Sri. 

Chki. 

Per cent 


Pusa No. 1 

180 

3 

20 

14 

0 

6 

0 

Pusa No. 12 

180 

3 

18 

6 

0 

0 

80 

Opr. No. 13 

180 

3 

18 

7 

0 

0 

18 

Federation 

180 

3 

18 

6 

0 

0 

0 

Bed Chaunthra 

180 

3 

14 

4 

' 100 

i 

3 

100 


Bhkabsh 


Ripened 

leoond 

Ripened 

fint 

Ripened 

third 

Ripened 

fourth 

Ripened 

iMt 


Rod Chaunthra became red with rust. 


VamHty Test. 

Wheat after Wheat far four comeoutive Years ; irrigated tunce; m 

Manure. 


Variety 

Area 

YUtDPIBAQEE 

Bust 

Bust 

Lodged 

1 

Bbmabkb 

Maunds 

. 

Per oent. 

Poia No. 12 

lacre 

1 20 


0 

75 

Ripened firet 

Poaa No. 4 

1 acre 

21 


6 

5 

Ripened second 

Opr. No. 18 

1 acre 

18 

0 

0 

1 

15 j 

Ripened third 

• 


Bisa No. 12 was on the most fertile acre. The variety tillered 
well and promised the hipest yield, but the crop lodged early. 
Opr. No. 13 behaved like Pusa No. 12. No. 4 did not tiller well. 
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Great expectations centred on Opr* No. 13, a new wheat of 
high quality bred by the Economic Botanist to Government, 
United Provinces, and it is disappointing that this variety has not 
yielded so well as Pusa No. 4 as in^almost all other respects it proved 
at least equal to the Piisa wheat which is one of its parents, and 
Cpr. No. 13 was entirely free of bunt. It is possible that the United 
Provinces* variety may yield better after it is acclimatized, although 
it is improbable as the crop was very well grown, and 102 lb. of seed, 
most of which was sown broadcast in the customary manner, 
yielded 4,902 lb. of grain. But then that same quantity of Pusa 
No. 4 seed, less carefully grown and harvested, yielded 4,780 lb. 
It is noteworthy that 48 lb. wheat seed is the common seed-rate on 
irrigated land in the Peshawar valley and this quantity is sown 
at the Agricultural Station. Cpi". No. 13 will be tried again in the 
North-West Frontier Province. 

In conclusion, Plate XIV shows an acre which produced 
alternate lines of sugar-beet and Federation wheat, and this area 
yielded 27 maunds 26 seers of good grain, and from 16 to 17 tons 
of sugar-beet.' This may very well form a record in the history 
of sugar-beet cultivation. All but one line of the wheat had been 
cut before the photograph was taken. The beet was sown on ridges 
at 24 inches apart on the 16th October, and the wheat was drilled 
between the lines of beet. The area was irrigated six times from 
the date on which the wheat was sown, and even during the wildest 
storms, one of which occurred when the wheat was in ear and 
immediately after the held was irrigated, no plant of Federation 
lodged. Manure was not^given before or after the crops were sown, 
but the beet-wheat followed sugarcane and a summer fallow. The 
unusual esperiment was undertaken to find out if the cultivators 
could secure even a small crop of wheat between lines of beet, to 
enable them to get a certain amount of grain for their bread, should 
they undertake to grow beet roots for a sugar factory. 
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AGRICULTURAL. BANKING IN THE 
DELTA OP BURMA. 

BY 

LAWRENCE DAWSON, 

Barr isle r‘at~law. 


I. Introduction. 

It will naturally occur to the readers of this Journal to ask 
what practical e^erience of agricultural banking a barrister-at-law 
has acquired to enable him to air his views on the subject. It is 
therefore necessary to say at the outset that the writer is the Manag¬ 
ing Director of a small Bank which was incorporated in 1914. It 
is the first joint-stock bank opened in the mofussil of Burma for 
the purpose of financing the agriculturist, and is thus a pioneer 
enterprise in the field of agricultural banking. 

The capital of the bank is small, viz., Rs. 4 lakhs, and this is 
divided into 2,000 Ordinary and 2,000 Preference shares. Of this 
capital three-fourths has been paid up. The business was carried 
on by the writer on a proprietary basis before it was incorporated, 
and the capital was raised privately from depositors, who held 
deposits before incorporation, and who were guaranteed a minimum 
cumulative dividend of 8 per cent, with the right to share in any 
surplus profits to the extent of 25 per cent. The Company did not 
go to the public fox its shares, because, as it happened, it could raise 
a sufficiency of capital from within. It may, however, be mentioned 
that, if the foimation of the Company had depended upon jpubjio 
subscription, it is probable that it would not have been floated. l3ie 
conditions of agricultural finance are not weU understood, the 
public has little confidence in mofussil enterprues of this description* 

< 71 ) 
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and is biased in its judgment by the views of professional bankers 
in cities, who are consemtive in their ideas and have deep-rooted 
prejudices against the class of security that obtains in the mofiissil. 

’ It was necessary to find an enthusiastic circle of friends, who, con¬ 
vinced of the possibilities, were willing to risk their money; and in 
this respect the vendor was fortunate. But even so, the flotation 
was successful, only because the shareholders were protected by 
preference rights and had a high rate of dividend, with the right of 
participating in further profits, guaranteed. In the event of a 
winding up, therefore, the loss, if any, would fall entirely on the 
vendor; for, he was paid in ordinary shares and not in cash, and 
more than one-h^If of the par value of these shares had already been 
sunk by him in the working capital of the business. 

One-third of the shares are held by people resident in Scotland, 
the remainder by Scotsmen resident in Burma. 

The bank was incorporated in October 1914 after the outbreak 
of war, and the present (1917) is the third year of its incorporation. 
Notwithstanding the war, the bank has justified the e^qpectations 
of its shareholders, and lias attained the position of a successful 
pioneer, but its sphere of usefulness is capable of being greatly 
enlarged, and its capacity for development is so considerable that 
the fact that even greater development has not taken place, must 
be put down to the causes already referred to in connection with 
the difficulty of raising capital. 

II. Conditions under which the Agricultural Industry is 

AT PRE^NT ITNANCED IN BuRMA. 

Agriculture is Burma’s chief industry, but the difficulties under 
which the Burman cultivator labours as regards the supply of 
requisite capital hamper the improvement of this industry. It is 
true that attempts are being made to deal with this situation, but 
they are inadequate and the methods followed not quite suitable. 
Let us examine the eidst^ position in some detail, and then formu- 
late pfoposals.'ior im^b'^dui^ arrangements for financing the 
industry and the natui^e ^^^^'^nment assistance required to carry 
them out 
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Rice is chief crop of Burma, but from my experience, which 
is confined to Lower Burma and particularly to the ddta^ where 
the bulk of the crop is raised, I am of opinion that the production 
and disposal of the crop is hampered by the conditions under wh*ch 
it is financed by the Chetty, a money-lender from Southern India, who 
has no particular aptitude for agricultural bauldng. He is essentially 
a money-lender who is concerned with the realizable value of his 
pledge and with that only. He has done much for Burma, because 
he filled a place and supplied a want when there was no one either 
ready or willing to do it. But his limitations are both numerous 
and obvious. These are indicated below:— 

(1) He is not interested in agriculture itself, and questions 

of the improvement of tlie soil or of improved husbandry 
do not appeal to liim. He makes no attempt to 
contribute to their solution, and he will not finance 
such schemes. 

(2) He does not particularly concern liimself with the purpose 

for which a loan is raiseti, noi sees to it that the loan is 
applied to'that purpose. 

(3) He is not contented with legitimate business, and touts 

for loans and encourages the taking of them for un¬ 
productive purposes if the security is ample. 

(4) He does not care about repayment in. small instalments, 

and does not press for them, as he should, if he were 
merely a banker. 

(5) He is not a sympathetic banker, and demands paynient 

regardless of the plight of the agriculturist or his 
ability to pay, and generally makes the conditions of 
payment more difficult, when in the circumstances they 
ought to be made more easy. ^ 

(6) He is unbusiness-like, and encovirages rather than 

discourages unbusiness-like methods. 

(t) The temptation to over-reach the^ customer in technical 
matters proves almost too great to be resisted by him. 

(8) He is relieved every three years by a new agfent, and the 
system involves something like a trieni^ ivinding up 
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of the firm’s local business. There is in consequence 
no guarantee of continuance in the financial relations 
between customer and banker, which are often seriously 
dislocated by the caprice of the agent’s successor. 

(9) His business is an unregistered partnership. 

(10) His rates of interest are very high. 

The large bulk of the Burma crop is still financed by the Chetty, 
and the agriculturist has maintained himself in spite, rather 
than because, of him. He Is, as an agricultural banker, therefore, a 
failure and he is out of date. 

The Burman agriculturist wants (a) a banker more sympathetic 
with his needs and aspirations, (b) a banker who can give him cheaper 
and better credit consistent with good security; and for these 
qualities he must look elsewhere than towards Southern India. 

The rise in the market values of land in Burma in the last decade 
has been followed by a general improvement of the condition of 
agriculturists, and they have paid the Chetty rates of interest varying 
between 24 and 36 per cent, per annum ; but these high rates have 
prevented them from making payments towards principal and 
building up a financial reserve; so that bad harvests or low prices 
may, at any time, cause a serious set-back in tlxeir economic 
position. 

In this connection it may be iiientioned that Mr. Maxwell 
Tjawrie, M.V.O., Commissioner of the Irrawaddy Division, retired, 
pointed out to the present writer that he was understating the 
case about rates of interest by not doubling these figures, but we 
are referring to the Chetty who is not nearly so heavy in his charges 
as is the village money-lender whose rates often run as high as 
60 per cent. 

Owing to th# scarcity of capital and to dear credit, the agri- 
oulturist in Burma cannot afford— 

(1) to develop or improve land or bring new land extensively 

. under ou^l^yation ; 

(2) to build barivi w^thjn’xiSiich to winnow, thresh, and store 

'his crop so 4void damage from unseasonabte 
5 showers; >. % 
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(3) to puroliase improved implements or agricultural 

machinery; 

(4) to experiment with other than the cheapest manures; 

(5) to raise good stock; 

(6) to insure his cattle or indeed anything; 

(7) to grade his grain; and 

(8) to hold his stocks up when the market is exceptionally 

low. 

There are exceptions, but the above, 1 think, fairly represent 
the prevailing condition of the agriculturist. He is hampered at 
every turn by the want of capital and by higli rates of interest, and 
it would be interesting to know what other great productive industiy 
bi the Empire suftors from these causes. 

III. Measures adopted by Government for apfordino 

Financ ial Assistance to the Burmese Farmer. 

We may now' consider the attempts made to deal with this 
situation and the methods follow'ed. 

Government has so far employed tw'o methotls for aifordmg 
financial assistance to the Burmese farmer, one direct and the otlier 
indirect. 

The direct methods consist of legislative measures, and these 
are the Agricultural Loans Act and the Land Improvement Act; 
and the indirect methods are the propagation an<l the fostering 
of the grow'th of Co-operative (Vedit Societies and of a Central 
Co-operative Bank. 

(a) Dired Methods. 

The amount lent by Government, in the year 1915-16, under 
the Agricultural Loans Act, was Rs. 13 lakhs for the whole province, 
but under the Land Improvement Act no figures are given and the 
amount may be assumed to be negligible. 

The AgrymUural Loans Ad No. Xlt of 1884. This Act 

waa generously conceived. It provided lor the relief of agri¬ 
cultural distress, and it is clear, both from the Act and the rules 
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drained under it, that it was not intended that its scope should 
limited to bases of distress which are the result of natural causes 
like flood, drought, cattle disease, etc. It recognized that there 
might be genuine and unavoidable cases of distress arising from 
other than natural causes or 'theft of cattle, and it recognized 
no distinction between the holder of 30 acres and the holder of a 
smaller area. 

Much distress might easily arise from the crop being marketed 
at an exceptionally low price, and distress often arises from the 
failure of others to fulfil their obligations, pecuniary or otherwise or 
both. The “ Instructions ” under the Act do not recognize such 
cases, and the relic^f that the Act affords is confined to very narrow 
specified limits. The Act is only a partial success for the following 
reasons:— 

(1) only a proportion, probably small, of those who really 

need agricultural advances apply for them or get 
them: 

(2) and, the converse proposition is also true, viz., those 

, who get the advances are not necessarily those who 

most deserve them. 

It is worthy of remark that the low rate of interest charged by 
Government as compared with current market rates is, in this respect, 
not altogether an advantage. It makes the advances seem like 
prizes in a lottery, and produces the same effects on the fortunate 
few as the winning of prizes. Further, these advances may go in 
some cases to the wrong class of persons. 

In my view, the making of agricultural advances, except in the 
case of widespread distress, is a branch of activity that is not suited 
to administration by Government, and it is perhaps because 
Government reoogpizes this fact that the relief it affords is cut down 
to stioh narrow limits. Considered as a measure of financial aid, 
this Act, with its Bs. 25 lakhs outstanding for the whole provinGe> 
stnkes . ^ec as very inadequate. The Chetties alone have given 
50" laky^ inifba;^. to agrioulturu^^ in the single district 
^ :]^aj^,;5nd'thethat they relieve is j^ha^ nbt 
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Thfi Land Improvement Au, .Thb Aot is also very wide m 
. principle, but the Buies framed under it, as well as the Instructions 
render the aid it offers illusory. 

Rule 13 insists that the applicant’s resources to carry out the 
improvement without a loan should be fully taxed ; so that, if Ids 
land is free, he should encumber it or even sell a portion to provide 
himself with the necessary fimd.s, and the same rule lays down that 
no loan should be granted rmless there is good and adequate security. 

The applicant can, therefore, easily be impaled upon the horns 
of a dilemma, and he may be met in this way. If his land happens 
to be unencumbered, he may be told ho has resources and therefore 
cannot get a loan; if not, he may be told that he has not sufficient 
security to offer and no loan can, therefore, be granted. 

{h) Indirect Methods. 

Government is more happy in its indirect methods, and its 
co-operative credit propaganda is attended with the best results. 
The propagation of co-operative credit societies aiid the fostering 
of their growth and influence have produced far-reaching effects. 
It is a substantial contribution to the solution of the problem of agri¬ 
cultural indebtedness, but it is apt to be forgotten that it is only 
a contribution, and notwithstanding the success that has attended 
co-operation in recent years, it is a mistake to expect too much 
from it, or to assume that in course of time, with the growth and 
progress of the movement, every agriculturist will respond to its 
vade mecum. 

We aU know that co-operative credit is the best form of credit, 
because it has an ethical as well as a commercial side. It requires 
on the part of co-operators certain qualities such as mutual trust, 
the habit of making punctual repayments, resisting the temptation 
to i^nd the loan in unproductive ways, the necessity of standing 
weU with one’s fellows : in short, a continual improvement in one’s 
character. Hence it is that co-operation |inds its limitations in 
nature. 

j it u ^y to be converted to its principles. It is difficult to 
;'uip to ; Bor p hundred that have “ faith there are few who 
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An incorporated mortgage bank; that owes its ^dstence to 
private enterprise and complies with the above requisites, is an 
institution that, I ttink, deserves positive encouragement and 
support. It can not only do much towards relieving agricultural 
indebtedness and helping forward the best interests o£ the province, 
but it can also reach that large and not uninfliiential class which 
either refuses to. open its doors to co-operation or through some 
defect of character or idiosyncrasy of temperament fails to adapt 
itself to co-operative methods. It will supplement the work of 
the co-operative movement, and it is, therefore, entitled to similar 
consideration and support. 

Government Assistance and Control, 

We may now indicate the nature of Government assistance 
required to carry out these proposals and the nature of Government 
control. 

Owing to the difficulties of raising capital, the best way to 
promote the establishment of such banks as have been indicated is 
for Government to provide a proportion of the capital, say, 60 per 
cent, of what is considered advisable or necessary, and for Govern¬ 
ment to be content with a guaranteed 6 per cent, dividend, and to 
hold all the preference rights, and to exercise its control by holding 
either a Government audit or such other audit as it may prescribe. 

Such a scheme would not commit Government far, A bank 
on these lines could be opened in some district headquarters as 
an experiment, and, if the results are satisfactory, steps can be taken 
to start them in other districts. I do not think that Government 
should be represented on the board of such a bank, and it would 
obviously be rmdesirable for many reasons: there would really be no 
necessity as thecsafeguards would seem to be ample. 

I am coiifident that such a bank would require BmuTl capital 
and that it would be quite easy to get all the funds it r^u&ed 
from j^e public. It should not ordinarily be assisted by loans from 
i:; OoYerpm^t, unle^, in,the pa|;ti<5^r district in which it operates, 
shouM decide to it to administer all agricultural 
' ^ of them. ' 
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Loans made by Government for such a purpose should be fully 
secured and should be repaid promptly once a year. K loans should 
be required from Government for any other purpose, a strong case 
should be made out, and, if granted, should be secured by debentures 
so as to alford Government absolute security. 

Under this scheme each district bank will be an independent 
unit and will stand on its own merits. A proportion, say, one-fourth, 
of the capital should be locally subscribed, and as an illustration 
this bank would be willing to subscribe, in addition to a few founders* 
shares, a proportion equal to the locally subscribed capital and 
would undertake to raise locally the proportion of the needful 
capital. 

It may, however, be stated that this bank owes nothing to 
Govei;nment assistance and has asked for none. It has attained 
its present development not without difficulty and not without 
encountering some prejudice; but it has received a substantial 
measure of support from the public, and it is satisfied that its achieve¬ 
ment will continue to merit that support; and while the bank has 
discovered a field of ejiterprise that offers good investment, it is also 
helping to develop the agricultural resourcas of the province. 



THE DAILY VARIATION IN THE COMPOSITION 

OP MILK. 
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Experiments oji rather an elaborate scale have been conducted 
on the composition o,f milk of some breeds of cows and buffalos by 
Drs. Leather and Mann and Mr. Meggitt. The subject of this paper 
is not an attempt at a work of similar nature, either in experimental 
detail or accuracy, but was merely instituted to see if any light could 
.be thrown on the great variation that there is in milk which Is 
purchased at the College Dairy, Coimbatore, from niilkwomen of 
the neighbouring villages for the manufacture of butter. The 
writer laid his hands on the data referred to above only after the 
present experiment had been completed, so that, if the results happen 
to be similar, these help to emphasize, though in a modest way, the 
accuracy of the previous workers. 

Although the College Farm possesses a mixed herd of its ow;n, 
its main purpose is to supply pure milk to the residents of the 
Estate. In the manufacture of butter, some 200 lb. of buffalos* 
milk is required daily,’ and this is mainly obtained by purchasing 
milk brought to the counter by women from adjoining villages. 
The milk is daily tested by the lactometer only, and is paid for at so 
many pounds iger rupee and not by the fat content. The lactometer 
readings are not very acciurate, and yet the writer has often noticed 


both day to day a good deal of variation in the readings of milk 
b^toughi by the same individual. There was neither the staff nor 
t!q,t^h'6omjposi|^»s&)^ of milk periodically, and 
ffime wi^^ the Leffmann Beam mk^od 

wh^f^^^;n^^ssmple rkbed one*s 



jpAltir TAB^ TH* OOMPOSmOK Of MItK 

if it was below standard tbe individual was, severely fined. This 
pzooeduxe for a time creates wliolosonie fear^and the woman brings 
unsuspicious milk until such time as she considers it safe enough to 
lapse into her old ways. 

When the College closed for the ]\Iichaelmas vacation last year, 
some simple experiments were instituted to seek answers for the 
following problems : Is there any daily variation in the quality of 
milk in the same animal ? Does that variation differ in different 
animals like cows and buffalos ? What is likely to be the normal 
variation ? What is likely to be an abnormal variation and what 
are the causes ? Is there any relation between quantity and quality 
of milk ? 

* 

The experiment consisted in taking milk samples from (a) a 
dairy cow, (6) a dairy buffalo, (c) an outside buffalo whose owner was 
suspected of bringing adulterated milk, and (d) the average mix^ 
purchased milk; and testing them for fat daily ioi a number of weeks. 
The milk from (o) was always carefully taken without in the least 
■ exciting the individuaTs suspicions, so that she was allowed to bring 
as she liked without let or hindrance. 

The results from the morning’s milk are tabulated below:— 




(«) 

1 

(6) 

(«> 

{•<) 


Milk from einelo 
cow. College 
herd 

Milk from lingle 
buffiCo, College 
herd 

Milk from single 
buffalo (outside) 

Average of pur¬ 
chased buffalo 
milk 

Date 

1 

b 

4 

i 

1 

! 

v 

*3 

jS 

! ® 

ji 



04 

49 

&« 

1 

ip 

■fi 

4 

9 

0^ 

1 

fl 

i 

L 

il 

September ... 8 

»f 8 

M *•* 7 

tf ••• 8 

18 eet 8 

. jii ’ 10 

' 11 

' , ^ ^ 

S ' ' , ' • iS 

■ }4 

‘ Ml . .4f%^ 

3-6 

2*3 

3*0 

8*1 

3*8 
3*9 
30 
8-T 
^ 3*4 
^ 3*6 

8*0 

lb. Of. 

8 4 

3 0 

8 13 

3 0 

4 0 

3 4 

3 8 

8 0 

1 13 

9 8 

4 8 

•, .' '1 

70 

7*2 

7*8 

7*6 

8*3 

7*8 

7*8 

n 

,* , 

lb. OS. 

4 8 

4 0 

4 8 

4 0 

4 4 

4 8 

4 4 

6 0 

8 0 

4 8 

4 8 

7*3 

60 

8*0 

8*3 

7*2 

8*8 

8*8 

8*2 

8*8 

6*2 

4*8 

lb. os. 

6 4 

6 0 

5 4 

6 8 

5 12 

5 8 

1 ■? 

5 4 

7 0 1 

, », 

7*0 

8*0 

7*4 

7*8 

7*0 

7*8 

70 

SO 

7*4 

6*8. 

8*7 

lb. As. 

204 0 

207 0 

207 0 

ISO 12 

201 0 

^ i 

f06^ 4 . 

209 12 

209 4 . 

210 0 ; 
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Date 

(«) 

(6) 

(«) 

id) 

.* - w 

Milk from eineie 
cow. College 
hex'd 

Milk from eingle 
buffalo. College 
herd 

Milk from single 
buffalo (outiiae) 

Average of pur« 
ohased buffalo 
milk 

rercentage of 
fat 

Yield 

Percentage of 
fat 

Yield 

Percentage of 
fat 

Quantity bought 

«M 

o 

9 

1 

ft* 

Total’ quantity 
bought 




tb. 

03S. 


Ib. 

02. 


lb. 02. 


lb. 

02. 

September . 

10 

4-1 

2 

12 

7*0 

4 

8 

60 

7 8 

8-7 

202 

8 


. 17 

32 

3 

0 

6-9 

4 

12 

6*8 

6 4 

7*0 

164 

12 


..18 

3-6 

2 

12 

7*4 

4 

8 

6-2 

5 0 

8*7 

las 

8 


. 10 


3 

4 

8*0 

4 

0 

6*0 

5 0 

6*7 

178 

4 


. 20 

2-6 

3 

4 

8*1 

4 

4 

4*7 

6 0 

6*9 

163 

8 


21 


3 

12 


4 

0 

60 

5 0 

6'9 

177 

4 

•« 

•22 

Btfl 

4 

0 


4 

0 

5*2 

5 0 

7*0 

174 

4 


. 23 


3 

4 


4 

() 

6*6 

5 8 

68 

176 

0 


. 24 

Klfl 

3 

12 


4 

4 

6-4 

5 8 

6*7 

176 

0 

• 1 

. 9H 

3-6 

3 

0 


4 

4 

60 

4 12 

7-2 

165 

0 

it 

. 26 

29 

3 

0 

6 9 

4 

0 

5*8 

4 8 

6*7 

163 

12 


. ‘27 


3 

12 


4 

8 

6-6 

5 8 

6*9 

166 

n 

t* 

. ‘28 


3 

8 

Km 

3 

8 

54 

5 12 

69 

178 

4 

• • 

. 29 


3 

12 


4 

4 

5-5 

6 12 

69 

183 

8 

• t 

. SO 

3-1 

3 

0 

8*0 

4 

0 

60 

6 12 

6*6 

173 

12 

October 

. 1 

3'3 

4 

0 

7*5 

3 

8 







2 

3-4 

3 

8 

8*1 

4 

0 






«• 

. S 

3'2 

3 

0 


4 

8 






• 

. 4 

4 0 

3 

8 


4 

4 






• • 

. 6 

37 

3 

0 

8*1 

4 

4 






»• 

- 6 

3‘1 

3 

0 

7*4 

4 

0 






f* 

. 7 

3*8 

2 

12 

7*8 

3 

4 






f» 

. 8 

3*2 

3 

4 

6-8 

3 

12 






f» 

. 9 

3*1 

3 

4 

7*3 

4 

0 







. 10 

39 

3 

8 

7*1 

3 

4 






• 1 

. 11 

3*3 

2 

12 

7-4 

2 

0 






«• 

12 

8*2 

3 

4 


3 

12 






• 1 

. IS 

33 

2 

8 

\mimm 

3 

12 






It 

. 14 

3‘1 

3 

0 

8*0 

3 

0 






«• 

16 

3-7 

3 

9 

■I 

4 

0 







The results, are graphioally described in Chart I. It is very 
clear from the above figures that, whether cow or bufEalo, the 
variation in fat in daily milk is evident. This is mainly due to 
the Indian practice of allowing the calf to suckle before and after 
milking, and the amount left by the milkman in consequence. The 
food might also influence the daily variation, but the dairy herd 
received throughout the experiment a definite ration of concentrated 
'fop4 consisting of • cotton-seed cake, groundnut cake, and dhoU. 
{Qajdi^ wdwus) husk,‘together with a uniform quantity of green 
fodd^, ohiefl^ qoiuiisti^iof hither one or more of fodders Uk» green 
. .^ttinea-grash, i^der Sorghim, The herd is taken out ^ 





























CHART I. 

PEBCBNTAdB VABIATIOK IN PAT. 













CHART II. 

BBLATIOV BBTWRBH TOTAL AMOUNT OF FAT CONTENT AND TOTAL AMOUNT OF MILK. 

8 diTitioiM a> 1 lb. of nlllr. 
100 ■= 1 lb. of fat. 
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graze in the day, but at this time of the year there is not very much 
bite on the land. The food given oould not have influenced the 
variation so much either in quality or quantity. While there is such 
variation to be found in the mdividual cow’s and buffalo’s milk, the 
variation is very much less in the case of the average mixed purchased 
milk. A glance at the graph will make it very clear. It also pomts 
* out the tremendous variation that there is in the milk purchased 
from the woman. It varies from 9 to 4'7 per cent., or there is a 
difference of 4*3 per cent, between extremes, while the dairy cow and 
buffalo show an extreme variation of 1*8 per cent, and 1*6 per cent, 
respectively. The average milk, howevei, shows a variation of 1*4 
per cent. only. The variation in daily fat content is more marked 
in the cow than in the buffalo. In other words, the buffalo is the 
steadier one of the two. As far as this experiment goes, it must 
be assumed that the extraordinary variation of 4*3 per cent, in the 
buffalo milk purchased from outside is not due to natural causes. 
Knowing her propensity for admixture of milk, it may be safely 
assumed that the woman had intefered with the punty of the milk, 
either by the addition of w'aler or by letting the milk stand for a 
while and removing the top milk which contains more fat; she 
may have perhaps taken recourse to both the methods. 

The second part of the experiment was to see if any relation 
exists between the quantity and quality of milk that a cow or 
buffalo gives. This is represented in the form of a graph (Chart II). 
The two top curves represent the quantity of milk given by the 
buffalo and the total weight of the fat present in the milk obtained 
each day respectively. To make it clear, take the 6th of September 
(vide table above). The buffalo gave 4 lb. and 8 oz. of milk, which 
had 7 per cent, fat in it: so that 4| lb. contained 0*31 lb. fat. This 
is what is represented in the curve. The lower onq^ indicatb the 
same for the cow. In the majority of instances, when the secretion 
of milk increased, the fat content also increased, both in the case of 
the buffalo and the cow, but specially so in ti^e former. Another 
point that is brought to evidence is that, although there is a deal of 
variation in the quantity of milk from day to day, the f&t cont^t 
in that quantity is fairfy constant. 



THE EFFECT OF ONE PLANT ON ANOTHEK.* 

BY 

SPKN('BR PICKERING. 


This paper will be read with interest in India in view of the 
very early attention which was called to the same phenomenon 
by the late Mr. F. Fletcher, Deputy Director of Agriculture, 
Bombay, in Metnotrs of the Department of Agriculture m India, 
Botanical Series, vol. II, no. 3, 1908.—[Editor.] 


Fig. 3 {see next page) shows a pot with two mustard plants 
growing in earth, on the surface of which rested a perforated tray 
with five inches of earth in it; through this all the water given to the 
plants percolated. The tray has been removed so as to be more 
clearly visible in the photograph. The presence of such a tray makes 
practically no difference in the behaviour of the plants in the pot 
below. Figs. I and 2 show a like arrangement,^ but with a crop of 
mustard growing in the trays : in one case (Fig. 1) the effect has been 
to reduce the plants in the pot to one-hundredth of their normal size; 
in the other (Fig. 2) there has been no effect. The only difference 
in the two cases js that in Fig. 1 the washings from the surface growth 
were allowed to reach the plants in the pot (though the penetration 
of Bi^ roots through the perforations of the trays was prevented by a 
Jayet of very fine metal gauze at the bottoms of the trays), whilst, 
the other (Fig. 2), no washings passed, the holes in ihe trays 

.■-^... 4 .- -- .... * ._ . . % 


• KmiikM9d hata tint Sotany, vol. XXXI, no. CXXII. 

jP* r tlwro only ono plant; tliis i« due to a fault in tbo pbdiogcaidi 
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having been blocked^ and such water as the plants required was 
given to them direct. The conclusion is obvious: the leaohings 
from the plants growing in the trap's must contain something which 
is toxic to other plant-growth. 

Such a very simple experiment must definitely settle the 
quration of toxin production, and sliould have been made long 
ego,* but as a matter of fact it comes only as the (at present) final 
step in a series which originated m 1895 in obseivations on the effect 
of grass on fruit-tiees. As so often happens, we start with the more 
complex problems, and only gradually n ork do\vn to the simpler ones. 



flQ. 1. Vio 2 Fia. 3 

It has now been established with a rcasonal^le amount of 
certainty that the deleterious effect of one growing plant on anotiier 
is a general phenomenon. By means chiefly of pot experiments 

—- . . . .I.. — —. - g'li.. 

Tm at t&ls, and aumjr of tlio oxp«tiinent« alluded to below, hare not yet been 

^bUebed: a deatpnption of tbo otbor work on tbo attbjoot will be foun^ In the Third. 
Thfitoeotb, and FonttieeiUb Repoi^te of tbo Wobum XKpcnmontal VnutFarm, 1003, 1011, 
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suoh as those Indioated above, the foUowii:^ plants have been found. 
suBoeptible to such influence: apples, pears, plums, cherries, six 
Hudft of forest trees, mustard, tobacco, tomatoes, barley, clover, 
and two varieties of grasses, whilst the plants exercismg this baleful 
influence have been apple seedling, mustard, tobacco, tomatoes, 
two varieties of clover, and sixteen varieties of grasses. In no case 
have negative results been obtained. The extent ot the effect varies 
very greatly : in pot experiments the maximum i eduction in growth 
of the plants affected has been 97 per cent., the niinimum 6 per cent., 
whilst in field experiments with trees the effect may vary from a 
small quantity up to that sufficient to cause the death oi the tree. 
The aveiage effect in pot experiments may be roughly placed at a 
reduction of one-halt to two-thirds of the normal growth ot the plant, 
but no sufficient evidence has yet been obtained to justity the conclu¬ 
sion that any particular kinds ot plants are more susceptible than 
others, or that any partic ular surface crop is more toxic than another; 
that such differences exist is highly probable, but all the variations 
observed so far may be explained by the greater or lesser vigour of 
the plants in the particular experiments in question. 8inularly as 
regards the effect of gi-ass on friut-trees, though the extent of it 
varies very greatly, and m many soils is certainly small, we must 
hesitate to attribute this to any specific properties of the soils in 
question; for when soils from different localities (inoludmg those 
from places where the grass effect is small) have been examined in 
pot experiments, they have all given very similar results; and this 
applies equally to cases where pure sand, with the addition of 
artificial nutrients, has been taken as the medium of growth. 

In searching for an explanation of the effect of grass on trees, 
various possibilities suggested themselves, and these were excluded 
one by one, till^the only possibility left was that of the formation 
of some deleterious substance by the growing glass. It would be 
impossible in this short communication to give any account of all 
the suggestions which^were negatived, but these included the robbing 
of the tree of necessary nvoisture and food by the grass, alterations 
in the teml)€0patuie, alkafinity or physical conditions of the soil, 
an4 alterations in its Oa|bon dioxide and bacterial contents, the 
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ezoluBion of all which suggestions is embraced in experiments such 
as those mentioned above, where the grass or other crop is grown 
in a separate vessel, merely lestiiig on the surface of the ground, 
without any possibility of it extracting anything from the soil in 
which the plant afected is grow mg. 

!From the outset the behaviour of trees in giasseii land suggested 
the action of some toxin : not only is the growth arrested, hut a 
peculiar alteration in the colourhig of the bark, leaves, and fruit 
occurs, unlike that attending other torins of ill-treatment: indeed, 
the high colour developed by fruit under grass is, in some cases, so 
great,* that expert fruit-growers iiave been unable to correctly name 
the varieties idter being affected, ai^d if this action of grass could be 
limited, and suitably adjusted to eveiy tree, it would piove bene¬ 
ficial from the point of view' of the fruit-giower, if not from that of 
the tree itself, especially as a limited check to the growth of a tree 
generally results in heavy cropping. The extent of the grass action 
which brings about these notable colour changes is very small, 
for they are apparent m cases of tiees weighing about two 
hundredweight when only three to six ounces of their roots 
extended into glassed ground. Such an effect is in itself strongly 
suggestive of toxic action. 

To some agricultural chemists the mention of a toxin as being 
formed in tlie .soil by a growing plant is as a red rag to a bull, chiefly, 
perhaps, because it conjures up the picture of the plant ejecting some 
virulent poison; but though the excretion of toxin from the roots is 
possible, there is no need for imagining such an occurrence: all plants 
in growing leave much root-detritus in the soil, and such disjecta 
may accoimt for toxic properties, just as well as ejecta. That some 
forms of organic matter may be highly poisonous to plant-life has 
been established : soil which has been heated to 12^° is very toxic, 
and there is evidence that toxicity may be produced in it by heating 
to much lower temperatures {Journal of AgricuUural Scietice, iii, 277). 
In the case of heated soils, the chemical changes are complioaj|ed by 
changes in bacterial characters; this may or may not be the case 
with soil which is growing crops; but there is one feature m common 
between the two, namely, that in both oases the toxin is easily 
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ondized, and that after oxidation^ it acta aa a plant nutrient^ 
inoieaedng the fertility^ of the aoil. When in pot experimenta such 
as those mentioned, the leachings from the crop in the trays are kspO 
exposed to the air for about twenty-four hours before being given to 
theplant, their toxic property is found to have entirely disappeared* 
and in some cases, indeed, they act beneficially: even a two-inch 
layer of pumice-stone interposed between the tray and the earth 
in the pot will admit of sufficient oxidation for a reduction 
in the toxic effect to be discernible. 

A reversal of the effect of grass may also be recognized in field 
experiments, for in a case where apple-trees were planted and kept 
clear from grass to a distance of 3 feet from the stems, the trees 
flourished better at first than those without any grass near them (and, 
of course, much better than those vvliich had been entirely grassed). 
But as they grew and tlieir roots approached the grassed ground, 
the toxin affected them before it had time to become oxidized, and 
they began to suffer. Though there are other reasons why land 
under grass gradually becomes more fertile, the accumulation of the 
oxidized products of the toxm must constitute an important factor 
in this enrichment. In certain experiments with apple-trees it was 
found that soil which had been under grass for ten years induced 
double as much growth as similar soil which had been under tillage, 
though when the turf was replaced on the soil, the trees showed all 
the bad effects of grass. 

From the general character of the action of one crop on another, 
it follows that the tables may be turned on the grass, and, even in 
pot esperiments, it has been proved that grass in the pots will be 
adversely affected by apple seedlings in the trays. Tn practice, of 
course, it is known that grass and other surface crops are adversely 
affected by trees. This is generally attributed to the shading eii^t, 
and to the robbing of tlie soil of its nourishment. Doubtl^ the 
shading produces bad results in many cases, but it may be quoitioned 
'tp^iietlier any serious robbing of the soil occurs, for there is good 
^idanoe for believing that ground under trees, even when worked 
ragtL^ly fcBr ’^mber, increases in fertility, jifet as do® ground under 
Aii any rate,, i% "has been found that a surface orop may 
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lofieor from trees above it* even in oases where there certainly has 
been an increase in fertility, and where, also, the shading efieot is 
inoperative so that the damage to the crop can only be attributed to 
thetoxio action of the trees. Thus, a quarter of an acre of land, over 
which some fifteen apple-trees, twenty years of age, were distributed, 
was planted uniformly with Brussels sprouts : those under the trees 
suffered to the extent of 48 per cent, in then growth; but there were 
patches in the ground where tiees had been growing imtil the 
preceding winter, when they had been cut down, leaving the roots 
undisturbed in the sod, and in these patches the spiouts did better 
than elsewhere to the extent of 12 per cent. In other parts of the 
ground canvas screens had been erected, at a height of 6 feet above 
the surface, to simulate, and even exaggerate, the shadmg of the 
trees, and under these the sprouts gave exactly the same values as 
on the unshaded ground. Thus, the trees thejvselves materially 
injured the crop, though the soil under the tiees as more fertile 
than elsewhere, and though tlie shading was inoperative. 

Though differences in the toxicity and in tlie susceptibility 
of different plants may be civcrshadoAved by differences clue to other 
causes, it is highly probable, as has alieady been mentioned, that 
such differences do exist. The only case of differences ol a positive 
character noticed at present in our expciiments, is that the effect 
of a plant on plants of its own kind is generally greater than that 
on plants of another kmd. This may be fallacious , but, certainly, 
a plant affects its own kind just as much as any other kind; and 
hence we must conclude that the toxin foimed by any individual 
plant will affect that mdividual itself. This has been proved by 
growing plants in pots divided into compartments, so that there 
was no root interference, and comparing these with other plants 
grown in similar pots not so divided : in the former^oase each platit 
will be affected only by the toxin produced by itself, m the latter 
it is affected partially by its own toxin, and partially by that of its 
neighbour, but the amoimt per plant must be the same m both 
oases, and, as a matter of fact, the plants all gave the same results, 
except for a slight advantage in favour of those undivided pots, due 
to eonditiona ifhioh can be easily specified. 
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When a stronger and weaker plant, or an older and younger 
one, are growing side by side, we find that the latter rarely picks up, 
and generally gets more and more behind its stronger brothef. 
This cannot be due to the stronger one monopolizing the food- 
supply ; for if it exhausted this supply both plants W'ould suffer at 
the same time, and, till that supply is exhausted, both would 
flourish equally. The inadequacy of any such explanation is 
demonstrated by taking a pot of soil capable of growing, say, six 
plants, sowing the seed for tluee of them first, and that for the other 
three a certain number of days later. In the case of mustard, when 
the (lift'erence of date is only four dajs, it is found that, at the end 
of growth, some two or three months later, the last sown plants are 
60 to 70 per cent, smaller than the others. It is evident that three 
four-day'old seedlings coidd not have exliausted the nourishment 
in kilos, of ri(ih soil so far as to leave insufficient food for three 
other seedlings ; nor can a difference in age of four days in a total 
life of several months account for such a difference in the weights 
of the plants. But the results become clear if w e take into account 
the toxio effect of one plant on the other, for the later planted indivi¬ 
duals have to start growth under toxic conditions which were absent 
in the case of those first planted, and throughout their existence 
their inferiority in size will make them suffer more than their stronger 
brethren, though the actual aniount of toxin in the soil is the same 
for all. Yet it is found that they are not altogether without their 
revenge, for the toxin formed by them affects to a certain extent the 
older plants, and this effect may be traced, even when the feebler 
plants are only about one-tenth the size of stronger ones. The 
. importance in practice of having seed which will germinate uniformly 
at the same time, or in having plants of imiform growth in a bed, is 
demonstrated by these experiments; for a difference of only fom 
days in the germination of one-half of the seeds in the case of mustard 
reduces the total weight of the whole crop eventually obtained by as 
much as 20 per cent. 

The divided pots liav e beeq utilized to ascertain what the effect 
. of crowdin§f in a plantation is when there is no root-interference. In 
ajfpearanoe the rcsidts w'cre remarkable for with mustard and 
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tobaoco plants at distances of 4, 6, and 9 inohos apart, the plants 
were considerably smaller as the distances between them were greater, 
the deficiency in their height extending up to 30 and even 50 per 
cent., and they appeared to be in every way inferior. But these 
appearances were entirely misleading, for it was found tliat the 
weights of the plants were the same at whatever distance they were 
planted and at whatever age they were lifted ; moreover, this equa¬ 
lity held good throughout the plantation, even including the outer¬ 
most rows: thus, interference of the above-groimd portions of plants 
does not affect the amount of growth, but only the quality of that 
growth. 

The results are very different, however, when there is root- 
interference, as when a number of plants are grown together in one 
pot, or in one plot in the field ; and when tlie crowding attains to a 
certain magnitude, the limiting factor is the amount of soil available 
for each plant: tlie result of whicli is that the weiglits of the plants 
are inversely proportional to the bulk of soil available (which with 
soil of uniform depth is synonymous with tJic area), or, in other 
words, the total plant-gTowth is the same, whatever be the number of 
plants. Tlius, in pots containing 7| kilos, of rich soil the total crop 
was the same with from sixty-four down to sixteen mustard plants 
(the latter number representing plants at a distance of 1*8 inches 
apart), or with from sixteen down almost to one plant of tobacco ; 
whilst in unmanured ground in the field, the equality holds good 
within a wider range, even to plantations with more than 6 inches 
between the plants in the case of mustard. At the same time also, 
the outside row’s of plants are very much superior to the inner 
plants. 

This latter superiority is one which is continually noticed ui 
field experiments, though the reverse, judging by jqpre appearances, 
sometimes obtaijis. Whether, when the outside plants appear the 
worse, thfl^i-^Te so in reality, may be doubted; at any rate, in all 
the cases which have been investigated by weiring, it is a superiority 
whteh has existed. But appearances would never have led to a 
correct estimate pf the magnitude of this superiority, for these 
outside plants are often 100 to 200 per cent, greater in weiglit than 
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the inside ones. The row next to tlic outside one generally shows 
some superiority, but .the effect of an external position extends to 
only about 6 inches from the edge of the plot. 

The extrji vigour of tlic outside plants is generally attributed 
to the extra manure wliicli they liave to draw upon; but another 
factor must now he reckoned with, in the extra facility offered for 
the oxidation of the toxin at tlie edge of the plot; and this appears 
to be an important factor. Tlic question is being investigated on 
three lines; manure })evoii(l a (Hutaiji limit docs not benefit, and 
even injures a jdant ; if, tlierehoi!, in a plot where the manure has 
already attained such a limit, wc still find that the outside plants 
show a superiority, this cannot be due to any further surplus of 
manure. Such a su])eriority, we find, still exists in giound manured 
with 100 tons of <lung t(> the acre, and the superiority is little less, 
if loss at all, than in unmauured ground. But these experiments 
require repetition and extension beiore detinite comdusions can be 
drawn from them. 



THE TREATMENT OF Fl'N(JOIl) DlSEAf^ES ON ESTATES.* 


BT 

R. D. ANSTEAD. M.A., 

Deputy Director of Agriculture, Planting Districts. 


I HAVE been much struob by Oio <*.ontra.st between different 
planting districts of »^onthern Imlia in tlie way in wliwili they attack 
the problem of fiingoul pests. !i\ some districts, and on some 
estates, a great deal of careful attention is paid to this problem, 
and a considerable amount of money is s})ont on it; while in otJiers 
hardly anything is done, and what little attempt is made to control 
diseases is maile in a half-hearted manner and at a minimum of 
expenditure. 

I do not tliink that the importancje of fungoid pests is suffi¬ 
ciently realized, or tlie latter attitude would not be so often adopted. 
The loss of a few' tea bushes or a rubber tree or two may not appear at 
first sight of any great importance, but T will try and show’ you just 
what it means. 

Take the case of young tea, attacked as it so often is by a root 
disetise. 1 w'as informed by a tea })lanter, w'hosc estate I was 
inspecting a short time ago, that each tea bush when tliree years old 
had cost only two annas ; that w’as the cost of putting it there when 
the value of the land, clearing, seed, planting, weeding, etc., were 
all reckoned up. This is not the actual value of tf bush, perhaps, 
because it also has a capital value as an asset; but W'e will accept 
this figure as being one of actual value. This same planter had a 
bad attack of root disease in his three-year-edd clearings and was 

*A leoton delivered at the umuel meeting of the Uiuted Plantore’ Auooiation of 
Southern India, 1917. 
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losing bush OS up to 10 per cent. The bushes were planted 4^ by 3^ 
OP 3,000 to the acre, so tlie loss was 300 bushes per acre. The value 
of these is, on our basis of 2 annas per plant, Ks. 37-8. How many 
planters would be willing to spend this sum per acre on tackling the 
problem of root disease ? Yet it would obviously pay to do so, could 
the bushes be saved, or even a proportion of them, for remember 
that the dead plants have to be replaced which will take another 
three years, and cost, say, one anna each this time, or Rs. 18-12 per 
acre, and at the end of six years no return has been got from this 
total expenditure of Rs. 56-4 per acre. 

Let us next take Ihe case of coffee attacked by black rot. 
Last year an interesting experiment was carried out in Cooig to 
try and ascertain Ihe actual loss of crop caused by this disease. 
I will not here go into details of tlie experiment; suffice it to say 
that a few trees had mats spread under them, some were sprayed 
and some were left alone, and the lierries which fell off were picked 
up daily and counted and weighed, and the crop which matured on 
each gi'oup of trees was picked and weighed separately. The result 
was that we found that, in a year when the disease was particularly 
light, half a cwt. of crop per acre was destroyed by the fungus and 
could be saved by spraying. This may safely be put at Rs. 25 an 
acre, yet how many co€ee planters are willing to spend that amount 
on preventive measures ? 

AVlicn we turn to rubber wo have a still more valuable asset 
in each tree, ^^^lat is the value of a full-grown rubber tree as it 
stands in the field ready to tap ? I have recently seen it put at 
Rs. 16. Howevei, say, an acre containing 120 trees cost £30 to bring 
into bearing, not an outside figure : each tree has cost a little over 
6s. to put there, though its actual capital value is more than that. 
Yet many rubber estates are unwilling to spend Rs. 25 per acre on 
the control of fimgoid pests, the value of six or seven trees. The 
Government Mycologist has told you that this expenditure would, 
in all probability, prevent the trees being attacked by PhytopUhara. 
When the trees are thinned out to 80 per acre, a position which must 
rapidly obtain m South‘‘India, the loss of a single tree, or the fact 
that a tree is throv n out of tapping for six months or more, due to 
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the attack of canker or some other bark disease, will become of 
immense importance. 

I maintain that we can easily afford to spend imicli more tfian 
we do at present on the treatment of fungoid tliseases ami that it 
woidd pay us handsomely to do so. 

Thus on a certain estate iji tlie Wynaad, brown blight {Collefotri- 
chum CaineUim) attacked a big tea nurserj’’ very badly, 176,000 plants 
were endangered, and the attack was so bad that oniers were received 
by the manager to destroy it and start again. Instead of this, 
however, it was treated carefully and thoroughly. All the iliseasetl 
leaves were picked off and burired. All tlic dead and dybig plants 
were removed and all the fallen leaves on tlie ground collected, and 
the beds were treated with lime. Light w'as admitteil and watering 
was carefully dojie only when necessary. The nuiserios were then 
sprayed with Bordeaux Mixture twice. The tionseijuence was that 
the nursery was saved and the plants put out in the field. When 
the saving is considered (the coat of the seed and tlie nursery, the 
fact tliat, had it been destroyed as at first projjosed, the land waiting 
for the plants would have Iain idle for at least a year and had to be 
re-cleaned and prepared), it will be seen that by cjaroful attention 
and the expenditure of a few rupees promptly—100 at the outside— 
a very large sum was saved. 

On another estate a five-acre patcjJi of old tea, particidarly badly 
attacked, left the bushes almost leafless, exCept for a small -spurious 
new growth on the top of the branches. Otlier parts gave one the idea 
that a fire had run through the field. The new wood on all badly 
attacked bushes was whippy and wiry and could not be primed on 
to, thus necessitating collar ]3runing. Wlien this was done the new 
suckers were attacked and killed which caused the ultimate death 
of the bush. 

This area was put under special treatment; it was cultivated 
frequently and kept clean to get rid of all fallen leaves covered with 
spores so as to avoid re-iniection. It was limed and manured with 
basic slag, and the field was sprayed with Bordeaux Mixture*. At 
the same time all the diseased leaves were picked off, colfected, and 
bunxedf this work being constantly and well done. In fact 17,269 lb. 
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of leaf were removed. This treatment was expensive but thorough, 
and as well carried out as a preventive method could be carried out. 
What was the result ? In six months the healthy foliage had been 
restored and the ground was completely covered where before it 
was exposed between the rows of bushes, the character of the wood 
had changed, and the bushes were growing rapidly. The disease 
was still present it is true; it is doubtful whether any method yet 
devised will completely stamp out a fungoid disease once it has got 
hold of a crop grown over an extended area, but there was not more 
on this field than on the rest of the estate. 

The question is, Was it worth the trouble and money expended, 
was it a sound practical policy of the planter concerned to carry out 
our recommendations thoroughly and not stint the money for doing 
BO ? I leave you to answer that question, and in doing so just 
reckon up the value of five acres of old tea which would have been 
lost and would have had to be replanted and brought into bearing 
again, and set against it the fact that the operations described above 
cost Rs. 50 per acre. 

On the same estate this disease was tackled with a great deal 
of success by collecting the diseased leaves ; 40,000 lb. of leaf were 
brought in duruig the year and burned. This method of control was 
not so expensive as it might appear at first siglit, because children 
and others were employed in this work who would not otherwise 
have Worked on the estate, and a cash payment was made per given 
weight of leaf collected. Where labour is available, this is un¬ 
doubtedly an excellent means of cont tolling this disease, as the 
leaves are picked off and destroyed before the spores are produced 
and distributed from them, and it serves as an excellent example of 
how an important disease, which is a menace to the tea industry, 
may be oontre^Ued if money is freely spent on it. 

I will now indicate in the case of a few diseases hoyr the methods 
at present adopted on many estates could be improved if a little 
more money were sj^ent. 

Take the case of root diseases first of all, fungi which attack 
all oui crops and'cause an inifiiefise amount of loss in the course of 
alew years. 1 do not wish at the moment to discuss'possible methods 
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of preventing the occurrence of these diseases, such ns the removal 
of stumps of jungle trees known to induce thp fungi before ever the 
land is planted up, the careful removal of stumps and roots of shade 
trees which may be cut out, and so on ; but I wisli to point out how 
the actual field treatment of dead plants may be improved. So 
often a root disease patch spreads and takes an annual toll of the 
plants around it. This can be })revcnted by careful work, provided 
that money is spent on it. In the first })lace tlie dead tea or coft’ec 
bush, or whatever it may bo, sliould be removed as soon after death 
as possible. A big })it should be made and all the dead roots and 
decaying wood taken out an«l collected and burned. To do tliis 
thoroughly, it is worth while passing all tlie .soil from t lie pit through 
a sieve. Somewhere near the dead ])lant an old jungle stump will 
be found in most cases and this is, in all probability, tlie <!ausc of the 
trouble. This should be removed at the .same time with all its dead 
roots as far as tliey can be tra(!C<l. The .soil should next be tUorougli- 
ly mixed with lime in liberal jnoportions in onlci- to (lorrcct acidity 
and hasten the dccoinpositioji of infected organic matter. Jt should 
then be heax)ed up and exposed to tlie sun f(.>r a few months and it 
may afterwards be .safely replanted. In the case of bad attacks 
wliere a group of bu.shes have died, it may be necessary to j)ut in 
isolation trenches. These trenches should be taken completely round 
the patch and should not be bridged by logs or roots, and the soil 
taken from them, which may possibly be infected, should be thrown 
into the patch and not scattered among the surroumling cultivation 
to infect it. Attention to all these detiiils, which no doubt add to the 
cost, just meairs this that the disease is controlled and, in a large 
number of cases, cured, and a supply will grow instead of dying 
out again in a few’ years leaving all the work to be done over again: 
and for this reason the extra trouble and cost are wprth while. 

One more example. Rubber diseases often necessitate the 
removal of a patch of bark and w'ood. In the case of canker, for 
instance, the diseased patch must be cut out and the wound thus 
made tarred. This work is more often than not done very badly. 
In the first place it is necessary to remove all the diseased tissue 
smd healthy tissue for at least an inch round it; that is to say, the 
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diseased spot must be followed up and cut out till healthy tissue is 
found for at least an, inch all around it. The material removed 
should be collected and burned; it is full of fungus and probably 
capable of producing spores and infecting other trees. Consequently 
it is worth while spreading a bag at the foot of the tree to make 
sure that all the excised material is collected. Next tar is to be 
applied to the wound, but it should not be applied to the healthy 
tissue. Consequently it should be put on with a proper brush and 
not daubed all over the wound and the siurrounding stem with the 
hand or a piece ot fibre, or something of that sort. Again the tar 
should be of the right consistency and not too thick as it often is. 
A very little tar is necessary, but I have seen trees in many cases 
left in a horrible mess of thick tar which undoubtedly burns the 
young bark and prolongs the lime necessary for a woimd thus 
maltreated to heal over, and moreover makes it most difficult to 
inspect the work later on to see if there is any sign of the 
recurrence ot the disease. Tliirdly, such treated patches should be 
inspected from time to time to see that boring insects have not got 
in, and they will occasionally need another coat ot tar. Lastly, 
a most impoitant point hardly ever attended to, the chisels, 
knives, etc., used for removing a patch of disease, canker, pink 
disease, or whatever it may be, are infected, and, if used to make 
a trial inspection of another tree, may inoculate it with the disease. 

T have little doubt that pink disease {Corhcwm salmmiicolor) is often 
spread in this way, and I know that line canker {PhytopUJwra) m 
spread from tree to tiee by means of the tapping knives. Conse¬ 
quently as soon as a case has been treated all the knives, etc., 
shoidd be disinfected letore they aie used on the next tree, and 
it would be well woi th while conducting experiments to see whether 
tapping knives^could not be carried from tree to tree immersed 
in some disinfectant such as a weak solution of formalin. 

One could go on giving examples of how methods of treatment 
of disease could be improved if a Uttle more time and money were 
devoted to them, but*^those I have already given will suffice. They - 
lead mo to^the main point which I wish to emphasize, namely, the 
ahsolate necessity on each estate of a well-trained pest gan^ 
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coDEisting of a maistry and a number of the most intelligent coolies 
who can be found, who should do nothing els^ but attend to diseases 
and treat each cose well and thoroughly. The gang should be of 
such a size that it may get round the whole estate at least once 
a month. On a rubber estate especially each tree should bo inspeotal 
carefully for disease at least once a month. 

Supervision is of course necessary, and hero I think there is 
room with, advantage for an innovation. It is usually (jonsidereil 
too expensive to employ a Kuropcan assistant for bUjiervising work 
on pests and diseases only ; even if one is a})})ointed he is soon taken 
oil to perform other duties. It ah\uys strikes me that there is too 
big a gap between the European assistant on a big estate and the 
field-writers, and t would suggest tlie employment of a man 
intermediate between them in standing and salary, a man who has 
had a scientific training, and who is capable of dealing intelligently 
with diseases and carrying out the remedies recommended by the 
scientific officers. Siicdi a post might wvll be filled by an Indian 
trained at Coimbatore. Were such posts available the demand 
for men would soon be ineK Tlic advantages of having such a man 
on the estate would be many, lie would be placed in charge of the 
pest gang and do notliing else but look after disease work. His 
training would ensure that he w as capable of recognizing a disease 
when he saw it, and in its initial stage, and of carrying out carefully 
and intelligently the methods recommended for its control. He 
would be responsible for the keeping of spraying machinery in order, 
making up spray fluids properly, and he would generally supervise 
the work on pests and diseases. 

One of the matters to be discussed at this meeting is the advba- 
bility of appointing a mycologist to study rubber diseases. If 
we had a mycologist, he would find such trained men on the estates 
an immense help. They would be capable of conducting experi¬ 
ments and carrying out investigations in the field and noting 
results with a trained mind, and, moreover, they would have time 
to devote to such experiments which no assistant or manager can 
be expected to have. This trained man would only deal, in the 
first place, with known diseases; if he noticed a new disease, he would 
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report it and the aid of the mycologist could at once be obt^ed, 
and there would be a pertain amount of reliable information about 
the disease, its extent, position, and so on to lay before him. 

Let US consider how such a well organized pest gang under 
such supervision would work. On a rubber estate they would inspect 
each tree at least once a month and exaniine it critically for pink 
disease, canker, bark rot, etc., and treat it, if necessary, in the most 
approved way with the best tools and apparatus known, for it 
would naturally be an economy to give the gang the best possible 
known outfit. They would remove branches which had died back 
and dead fruit as a preventative against PJiytophtliora. They would 
notice the first signs of root disease and take tlie necessary pre¬ 
cautions. They would ])aint trees with Bordeaux Mixture to 
protect tliem from ])iuk disease ; they would attend to old wounds, 
re-tarring tlicm if necessary, Avounds on the tapping cut, and ensure 
that bark preservatives were being lU'operly applied and collecting 
cups kept clean. Wlicnever no other work was available the gang 
might profitably be utilized for removing old stumps and on general 
estate sanitation work. I might here say that, when thinning out 
is done, it is absolutely necessary that tlic stumps of the rubber 
trees should be removed below ground-level if fungoid diseases are 
to be kept under control. It is not only fungi which cause root 
diseases Avluch are to be feared, but also bark fimgi which, can live 
and propagate on such, old stumps. In Ceylon Ustulina and other 
fungi have been found to develop on Hevea logs left lying in the 
field after thiiming out. 

On a tea estate the pest gang Avould inspect each field each month 
and attend to root disease cases. They Avould notice and deal at once 
with attacks of caterpillars AA'hich often do a considerable amount of 
harm before they are discovered by the pluckers. They Avould deal 
Avith leaf fungi, like broAATi blight and Gkosporium, and be in a posi¬ 
tion to notice at once when these Avere getting bad enough to Avarrant 
treatpient, especially in clearings. They would inspect nurseries 
regularly and keep them sprayed against leaf diseases. They could 
also oontrbi the mosquito blight {HelopeUis) A\’ork and go over pruned 
areas to see that the bushes had been properly out and cleaned, and 
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they would apply washes to clean the stems of epiph^. Again 
when other work failed they could be employed to remove jungle 
stumps, especiiiUy those known to be likely to cause root disease. 

On a coffee estate aucli a gang would be equally useful. They 
would deal with borer-iufected trees rapidly, spray for scale insects, 
black rot, and leaf disease, and treat root diseases, seeing that 
isolation trenches were clean and open. They would also regularly 
inspect all the shade trees for scale insects and other pests. 

The great advantage of such a system would be that diseases 
would be attended to immediately iqxm their first appearance and 
before they could make headway, a. matter of the utmost importance 
when dealing with any disease. Too often is it the case that certain 
trees are known to be diseased, but they cannot be attended to for 
some time afterwards and their locality is not then accurately 
known. Ifow often does it happen that 1 am taken to see a tree 
suffering from, say, canker, and after finding a witer, who finds a 
maistry, wlio finds a cooly, who wanders about for some time, the 
tree is at last foiuid—and is liot suffering from canker at all. This 
picture is not overdrawn', and it is an unsatisfactorj' position of 
affairs. 

Under tlic system which I suggest tlie work would be well done 
under skilled supervision and from my observations there is room for 
a great deal of improvement in the way siicli work is done at present. 
It should be impossible for an estate which is attending to diseases 
properly to show me a number of trees dead of root disease. The 
utmost that should be possible is to show me the pest gang actually 
removing such trees. 

Parasitic diseases are a serious matter in South India and are 
likely to become more so as time goes on. Especially is the niatter of 
importance on rubber estates, where so many fun^i can attack the 
bark, and every possible precaution should be taken to guard against 
such diseases and control them. The India Rubber Journal stated 
a little time ago that “ it is as well that all the interests of our 
industry should bear this factor in mind. *While we belieVe that 
the moist hot atmosphere prevailing in rubber areas will make it 
easy for parasitic fungi to spread, we are convinced that, if proper 
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preocmtions are taJ^n, the damage done will be smalL The robber 
plantation industry has not yet realized the danger ahead, and it 
should be possible to ensure considerable sums of money from every 
one interested in plantation rubber to protect this magnificent 
national asset.” 

Are such sums of money forthcoming in South India ? At 
present, as someone reniarked the other day, more is spent on the 
hoop iron put on the rubber chests than on the scientific department. 
The journal quoted above places the responsibility of any disease 
doing a large amount of harm in the future on the shoulders of the 
scientific department. Is this fair in our particular case ? Have 
the rubber planters of South India taken all the steps in their 
power to equip their scientific department with men and means to 
deal with diseases, or to ensure that the recommendations made by 
their department, such as it is, are carried out properly on the 
estates ? I venture to tliink not. 

It is not only the rubber industry which is threatened by 
diseases. Tea and coffee are in the same danger. Coffee planters 
know what a disease can do, they have seen the effects of leaf 
disease (Hemileia) in Ceylon and green bug (Coccus viride) in the 
Nilgiris and Pulneys. Tea planters in the north have witnessed the 
effect of a leaf disease like blister blight, and some of us in South 
India have had an inkling of what a bad fungus attack on the 
leaves might mean when for some unexplained reason brown 
blight began to do damage over a limited area last year. 

Now is the time before the trouble comes, as come it will one 
day be sure, to see to it that you have a properly equipped scientific 
department wth staff and money to deal with it when it comes, 
and a properly equipped and staffed organization on the estates 
for carrying out the recommendations of that department. 
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J ARTHUR HUTTON 
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During recent years it has been a inattoi of constant complaint 
with spinners tliat they find an ever-growing difiimilty in obtaining 
suitable cotton lor spimiing yam ol good quality, and that year by 
year they have to pay a higher picmiiiin for the requisite quality 
of cotton. To-day they have to pay a prejuium of Id. to l|d. per 
pound for the same quality ot cotton wliich could lormcrly be 
easily obtained in quantity lor a premium of {d. to j^d, per ])Ound 
over “ liliddliug American.” This rise in the premium or “ basis ” 
is very clearly shown in tlje relatively higher price which now has 
to be paid for Egyptian as compared with American. The following 
figures give the relati\e average prices for the tw'cnty years prior 
to the war ;— 



Fi%e years 


Middling 1 
American 

F. «. F. 
Kicyptiaii 

Difteronoe 
or I’remium 




d 

d 

d. 

1894—1898 



4 27 j 

5.19 

112 

im-im 



, 4'20 

5 70 

169 

1904-1908 

••• 

•• 

, 5 to 

8-12 

242 

1909-1913 



6*48 

stri 

3*45 


These figures show that the premium for Fully Good Pair 
Egyptian as compared with American has increased in the last 
fifteen years from 1^. to nearly 3|d. per pound, * 

This demand for finer goods and consequently for high-class 
cotton will certainly grow in the future as it has done in the past, 
provided cotton of the requisite quality is available, and thifi is a 
question ^fiecting Great Britain more than any other country. 


* B9i»rioted from Umpire JlevUw. 
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As previously pointed out, we have mainly been able to meet and 
defy the competition of the world by devoting ourselves to the 
production of goods of finer quality. Therefore year by year we* 
require more and more high-class cotton to enable us to compete 
in foreign markets and to maintain and extend our export trade. 
If ample quantities of the requisite quality of cotton are not avail¬ 
able, this export trade will certainly be most seriously injured, and 
may even disappear, witli disastrous results to the whole country. 

It is evident that not only does Lancashire require larger 
supplies of cotton, but also tliat this cotton must be of special 
quality, as otherwise it is almost useless. One, therefore, cannot 
resist the concliLsion that it is the paramount duty of the Govern¬ 
ment to do all in their power to develop as rapidly as possible every 
districjt which is capable of growing high-class cottons, for on the 
succ.ess of these efforts depends the whole future, indeed the very 
existence, of our great cotton industry. 

Enormous Yearly Output. 

Those of us who are actively engaged in the cotton trade are 
so accustomed to thinking in terms of American and Egyptian cotton 
that we are apt to forget there are other cotton-producing countries. 
Probably few realize that even at the present time something like 
6^ million bales of cotton arc produced every year in the British 
Empire. The following statistics sliow the area, the population, 
and present estimated productioji (in bales of 600 lb. each) of the 
principal British cotton-producing countries :— 


Place of origin 

Area ill sqiiai'e 
niileH 

Population 

ISatiniated pro¬ 
duction 

, (Bales of SUOIb.) 

Kxtra Fine— 

West Iiidiea 

Long Staple— , 

Egypt 

Biidaii 

Medium State— i 

Uganda 

Njraaalund and N -B. Rhode- ' 
sia 

Nigeria ... • ... ' 

Short Staple - 

India ...i 

r 

I'.'.UU 

sai.isi 

9S4.j>2l> 

121,437 

329.801 

3:m.ooo 

^ , 1,802,657 

1,718,216 

11.287.359 

3,000,000 

2,893,494 

1,847,904 

17,611,941 

315,166,396 

1.500 

1,360,000 
: 16,000 

32,000 

6.500 
32,000 

^ 4.000.000 

Total 

.3.949.736 

* i 

^,615.310 

6,450,000 



COTTON-ORO\I?INO KBSOUHOUS Olf THlS BRITISH EMPIRE 107 

Hi 

The Indian Crop. 

At the first glance these figures are rea.4iiriug for we have a 
total production of nearly Sj million bales, whereas the annual 
consumption cf Lancashire is about 4 million bales. It would 
also appear that as far as area and population arc concerned the 
Empire ought to be able to produce all the cotton tliat we require, 
and also a fair .sur})lus for other countries. TJiere are, liowever, 
several otlier factors to be taken into consideration. In the first 
place, India herself requires more than half of her crop, and she 
would justly resent any attempt on our ])art to rob Ijcr of tlie cotton 
on which her mills so largely de})end. This, therefore, reduces tJic 
available quantity to 3| millimi bales whicli is milium bales less 
than our consumption. Again, we have to consider tlie needs of 
our Allies, wbo slioulder to shoulder with us are figliting for tlio 
freedom ot liiimanity. Tliey also use a (tonsiderable quantity of 
Indian cotton, and nearly one-third of t]>c Egyptian cotton is 
consumed by Fraiuje, Russia, Italy, and America. Further, probably 
not more than 200,000 bales, at tljc very outside, of Indian cotton 
would be suitable to Lancashire’s lequirements. Not, if we are 
wise, ought we to disregard the requirements of neutral countries, 
who, although tliey siiu^eiely sympathize witli us, are not in a posi¬ 
tion to tcndei us practical aid. Even if we were to take the cxti'cme 
step of eaimarking the jircseut priKluction of the Empire for our 
o^^^nL needs, the total quantity available of suitable quality would 
not amount altogether to more than about If million bales, or rather 
less than half of our total requirejncnts. 

The question, theiefore, faces us. Can the undoubted resources 
of tbc Empire be sullicicntly developed to siip])ly cotton 
of suitable quality and in sulli(;ieut quantit}' lo satisfy the 
whole of oui needs ? This is the problem which led to the 
formation of the British Cotton-growing Association, and I tliink 
that a short account of the work carried on by this body will 
best enable my readers to decide whether the Empire can provide 
the cotton which we neerl to maintain and develop this* wonderful 
industry. 
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Work of Cotton-growing Assocution. 

One hears a great deal about developing the resources of the 
Empire. Unfortunately most of what is said is ill-informed and 
unpiactical, and shows little knowledge of how we should set to 
work. It is, therefore, an immense advantage that a great deal of 
the spade-work has already been carried out by the Association, 
and they have not only proved where and how cotton can be grown, 
but also where it cannot be grown. The Association is, I believe, 
the only body which has set to work in a business-like manner to 
carry into effe(?t what other people merely talk about. It is very 
much to the credit of Ijancashire that we can show so good an example 
of practical politics, and we cannot sufficiently thank those self- 
sacrificing individuals, both employers and operatives, who volun¬ 
tarily raised £500,000 of capital with very little prospect of a direct 
letinn in the form of dividends. They set an example of true 
patriotism, and it is also much to their credit that fourteen years 
ago they were able to realize the danger of the position, which is 
perhaps only to-day just beginning to come home to their slower- 
witted fellow-uountiymen. It is a good exemplification of the old 

saying: “What Lancashire thinks to-day England will say 
to-morrow.” 

The problem the dissociation set out to solve was whether the 

Empire could produce sufficient cotton to keep our mills running 

full time, and so bring prosperity and happiness to the millions 

of people of this country who depend on the cotton trade for their 
daily bread. 

It was a rough proposition, for to all of us it was entirely 
new business, and beyond being good judges of cotton none 
of us had an>; technical loiowledge of the question. Everything 
had to be learnt from the beginning, and, as was only to be 
^ected, we made a good many mistakes. I can, however, say 
thM, that the council have never- been afraid of owning up 
mistakes. The crop grown under our auspices is expected this 
year^ to -amount to 108,000 bales, which will be worth over 
000. To build up an annual turnover of £2,600,000 
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in fourteen years is no small achievoiuent, and especially so when 
one takes into coiisideration the countless dilB^t'iiltios which had to 
be overcome. Undoubte<llj 100,000 bales is a small mattoi in com¬ 
parison with the 4,000,000 bales which are required every year (o 
keep our mills running full time. We have, however, made a 
beginning, and we have acquired experience which will be invaluable 
if a deteimined eftoit is to be made to iuciease the cotton production 
of the Empire. 



THE W()RrJ)’S COTTON SHORTAGE.* 

»T 

Prof. JOHN A. TODD. 

For many months, running oven into years, certain so-called 
pcswimists have been dinning into the ears of the cotton trade the 
danger of the shortage of cotton becoming a really serious scarcity. 
A year ago the price was just over 8(£. per lb. for American Middling, 
and tlmse, who propliesied that the price might go to a shilling, 
were hardly taken seriously. But “ Shilling Cotton ” came in 
November, and was received witli little more than a slirug. Margins 
were better than ever, and although there was a good deal of talk, 
it was very hard to get the trade to tackle the question seriously. 
The high pruies soon passed ; and, tlie wish being father to the 
thought, the trade concluded they had seen the last of them, and 
went about their business undisturbed. 

Siuh complacency was in a way justified by the logic of the 
situation. Tlie root cause of the conrparative scarcity, Avliich in 
two years liad apparently eaten up the enormous surplus of the 
record croj) of 1914, was that the slump in prices during the early 
months of the war had so dis(JOiiraged the planters all over the world 
that they had seriously reduco/d their acreage. The inevitable 
result was that as soon as demand began to recover, which it did 
to an altogether imforeseen extent, prices began to rise; and there 
was nothing to stop them, except a possible restriction of demand 
owing to high*prices. But such a reduction of consumption seemed 
certain; and on the other siile it seemed safe to assume that if low 
prices had caused the rerluction of area, high prices would bring a 
rectvxl acreage agaip. When, therefore, it became evident that the 
war was certainly not- coming to an end this season, it was thought 
that the clifficulty wa^merely that of putting things through for the 

• Boprint«d from tio ^Uan IKorW, d.ited July 7, 1917, and August 4, 1917. 
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remainder of the season, and that next year a big evop would bring 
everything back to normal again. , 

The Crisis Comes. 

But “ the best laid schemes of mice and men gang aft aglev.*‘ 
Two things happened, both traceable to one source, to ij])set all the 
' trade’s calculations. America c-ame into th(‘ Avar, and tlie first 
result was an extremely serious slum]) in juices in the (’’ofton Belt 
during February, whi(*h did much to shake the confidence of the 
growers in the permanence of the high price ot cotton, fn the 
second place, Ameraa's paiticipation in tlie wm led to a .strong 
patriotic movement in favour of tin* increased giowth of cereals in 
America, with the promise of veiy liigh prices, which naturally 
caused some uneasiness as to the jiossihle effect on the acreage 
undei cotton. These tears are now materializing in acreage esti¬ 
mates for the coming season of as much as five per cent, hcloiv last 
year’.s figure. Finally, tlie unrest licted submarine w'urfare began to 
have a noticeable effect on the quantity of raw' cotton w'hich 
could be shipped to England, not only m actual losses of shipping, 
but in high freights and insiu’iince jirommms. Then came the 
cTOW'iiing blow’. For the last two }enis the yield pel acre has 
been below' the aveiage; and it w'as a fair risk to assume that tliis 
yeai the luck would turn and we w'ould have a hotter season than 
noimal tioni the point of view ol weather. But the season, fai 
from fulfilling this hojio, began (‘xceedingly badly. The jire-sowing 
conditions were very bad, m different w’as's in differimt parts of 
the Belt, and the first Gosernment condition report w'as the worst 
for many yeais. To make matters woise it became increasingly 
clear that the situation with regaid to tlie u.se of fertilizers was 
not improving; that the boll w'eevil was steadily gating its w'ay 
into the Atlantic States; and finally that really .serious inroads 
were being made into tlie labour .supply of the cotton districts for 
the assistance of the northern industrial districts. 

On the other band, fiom the side of demand the signs were 
becoming very disquieting. The consumption was not dhnimshing 
at all in proportion to the reduced supply or the rise of prices. 
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England’s consumption was of necessity being reduced by the difiR- 
cnlty of getting enough of the raw material, the difficulty of spinning 
it through lack of labour, and the further difficulty of getting the 
goods away to our foieign markets owing to the restrictions on 
shipping. American, Indian, and Japanese consumption, on the 
other hand, was going steadily up, as far as figures could be obtained; 
flto<‘ks everywhere were becoming seriously depleted, and there 
was sinrply no sign of a real check on demand which would have 
eased the pressure on supply. The reason at last became evident. 
The world must liave textile fabrics of some kind, and though 
cotton was dear compared with what it had been, other things 
were still dearer. Cotton was still the cheapest thing obtainable. 
There was no substitute available, and many of our best customers 
in the tropics, far from being hard hit by the high prices of cotton 
goods, were really gaining more than they lost, because the prices 
of the raw materials they produce were rising still faster. The 
worhl’s consumption of cotton was, therefore, not decreasing, while 
the prospects of supply were again most disappointing. 

An Abnormal Rise. 

Tlie result of all these cumulative factors in the situation was 
a foregone conclusion, and the development of a serious crisis only a 
matter of time. It came slowly, hut at last the trade as a whole 
began to realize that the shortage was not, as they had hoped, a 
thing of the past, that the real pinch was still to come, and that 
when it did come it would not go again in a hurry. The visible 
stock in Liverpool began to dwindle rapidly and the imports were 
less thaii lu.rmal consumption. Suddenly the market awoke to 
the fact that there was not going to be enough cotton left in the 
country to go^roimd for the remainder of the season, and the inevi¬ 
table scramble began for wbat there was. Prices, of course, shot 
up beyond all control; and on Wednesday, June 20, the futures' 
market on the Liverpool Cotton Exchange was closed, practically 
under a Government order, with the spot prioe of American 
Middling nt 19*30, from which it has since risen to 19‘45{2., a price 
which has not been equalled since 1866, 
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Official Control. 

The Ooveriijnent lias now apjM>iiittHl a Boanl of Control to carry 
the trade tlirough the immediate ciisis. and it is. unfortunately, 
obvious that tliat does not merely mean cairying it through to the 
end of the present season. The world lvnow.s now that, barring 
miracles, we aie going to have another short nop this season, and 
whether the war comes to an end during the season oi not, the 
scarcity Is going to he very serious. 

But the appoMitmei^t of a Board of (\>utrol does not go to 
the root of the matter ; it will imt add one boll of cotton to the world’s 
supply. Surely it must be realized no/ethat tlie comlitions which 
have lendered such a state of affairs possible eau no longer be 
tolerated. For the crux of the whole .situatum is that the world 
is still substantially dependent (ui the fortunes aiul the vagaries 
of the American crop for its cotton su))])ly. That is bad for three 
reasons -(1) because the American growcis. owing to tin* enormous 
increase in then* cost (d product ion, no longer find it ])ays them to 
grow cotton, exciept at what won hi foimcrly liave been thought 
very higli prices, say, twelve cents ])er ])oniKl as a minimum, and 
it is piobably higher «<iTi<*e the antlior made that cahadalion in Texas 
in 1913 ; (2) because the American cro]) cannot maintain its former 
rate of expansion excejd at still higher prices, owing to tl*e ineicasing- 
possibility ami profit ^ f crop diversiftc.athm in what is no longer 
going to be exclusively the Cotton Belt ; ( 3 ) becjause our dependence 
on America alone puts the whole world at tl»e mercy of tlie idiosyn¬ 
crasies cf the American planter, the chances of the market price 
in America round about the sowing season, and the vagaries of the 
American climate. 

We must, therefore, at last, tackle .seriously the question of 
seouring a new and greatly increased supply from sojpe other part 
of the world, and there is no doubt at all tliat it (san be done. 
I^ortunately, too, the British Empire, which, on account of the 
lisncashire industry, has so large a stake in the question, has 
also within its own boundaries the means of soTlving the problem. 
As vdll be seen from Table 1, the British Empire already grows 
a lai^ share of the best and the worst of tlie many varieties which 

8 
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Table I. 

The World'a Cotton ^ujtply, ftnd the Brita^h Empire's Share in it. 


Grade 

Quality and 

Btapie 

Whete gtowii 

World’s 

Cl ops 

Em pile’s 
share 

Per 

cent 

1 

j 

Beet Sea T<)Knd. 

(Longoit Btapie) 

lalande, South Cai olina 

West Indies 

Bales 

IW.tMM) 

5,000 






15,000 

5,00'J 

J)3 

TI 

Seeond Grade Sea 
iRland 

Beet Kgyptun (Sakel, 
etc.) (Long iitaplo) 

Floiida and Georgia 

West Indies 

Egypt 

ill 


1 



602,000 

4.’12,000 

80 

III 

Egyptian 

Staple Amei ican 
(Good fltapic) 

Egypt 

Sudan 

Mississippi Oclta, etc. .. 
Nyasaland, Uganda, and East 
and South Africa 

Penman 

1,000,000 
2.'),<)00 
200 000 
60,000 

12.'i,()00 




1 


1,400,000 

1,075,000 

77 

IV 

Amoiican 
(Ordinal V etaplo) 

1 

IT K.A. 

Moxico 

Brazil 

Russia 

West Afi tea 
liovant 

India 

C/hina and Corea 

r> 000,000 
i.'>o,iiiio 
»(<() 000 
1,000,000 
15 000 
100,000 
2‘>0.i 00 
2)0,000 





f 

17,065.000 

C65.000 

iVi 

V 

Indian . 

(Short staple) 

India . 

Russia 

Ohiiin 

6,000,000 
400 uro 
l.MIO.OOO 






7,200 000 

5,000,000 

(><> 




2e,U>3 000 

6.777,000 

26 


make uj’ tlie world’s totnl cotton cro])s. fji the great middle gi’ade. 
the “ bread and butter " cottons nhich lonstitutc two-thirds of the 
total, America is practi(*ally bvipreme and the British Empire is 
veiy badly placed. But ti at can be altered. There are many 
areas in the Empire which, if proper steps be taken, can be turned 
into huge cotton producers, and that at a price which will not 
only pay the growers extremely well, but will enable the world 
to get its raw material at something more like a reasonable price 
thap the present. ^Por the fact must be kept constantly in view 
that cotton is a cheap-labour crop, and the present trouble is due to 
.the fact'that labour is no longer.cheap in America. Any country 
Ulrich has still reasonably cheap laboipo:—^and the wages norma% 
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paid in India Oi Africa could be doubled more than once \vit.bout 
comingup to tlie prohibitive level which has been reached in America— 
has an enormous handicap in its favour in cotton-giowing against 
America. If the British Empire were ])TO])erly <lcvelopc<l it could 
produce all the cotton Lancashire wants, and let America keep 
most of her own c.to]), wliich is what she seems to be going to do. 

The WTiter has recently in other places dealt with the possi¬ 
bilities of India as the most likel\* source of an immediate supply of 
cotton. In this series of artit^les he proposes to deal in the same way 
with the possibilities of Africa, for in his view the future of the 
world’s cotton supply lies between tlic-'^e t wo continents and America. 
Under present conditions America has about reached Jier limits 
for the production of a (,*otton <?rop for cx])ort pur])oses ; tliough 
it must be remembered that these conditions could be changed. 
The world requires more cotton, and it is open to any other country 
to step in and challenge America’s supremacy. India, as an old- 
establisheil cotton country with an enormous area already under 
cotton, and the inherited knowdedge of centuries in its growth, 
has a gi'eat liandiiaip mi het favour, whic.h, however, she seems none 
too willing to exploit. Aftica (leaving Egypt for the moment 
out of the reckom'ig) is a good many years behind in the lace, for 
it will take five oi ten years, even under the most favourable condi¬ 
tions, to bring her iq\, to the level of producing a million bales. 
But that she (jould do so, and much more, given time and money, 
is unquestionable ; and if India will not seize the golilcii opportunity 
which now lies at Jier feet, it may be that Africa will be ready to 
take it up before India realizes what she has lost, 

II. 

THE POSITION IN EGYPT. 

The Egyptian cotton crop is comparatively srftall, but of very 
great value. As wdll be seen from the table in the first aitide of 
this series, it represents only about 0 per cent, of the world’s 
total crops—say, 1 1 million bales (of 600 Ib.Vout of a total of over 
26 millions—but it supplies 85 per cent, of the secondhand 73 per 
cent, of the third of the five grades into which the world’s crops 
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may bo divided. The value of Egyptian cotton is, on the whole, 
from 50 to 100 per cent, above that of American Middling, and the 
yield per acre is probably the highest in the world say (until 
lecently), 450 lb. of lint cotton per aero, against about 180 in America 
and about 80 in India; while undei the most favourable conditions 
actual yields of over 1,000 lb. of lint per acre have been proved 
in Egypt. tJatil recently, theicforc, Egypt thoroughly merited the 
high title of the best cotton-growing country in the world. 

ft is all the more regrettable that during the last few years 
Egypt should have fallen so far below her former high records. 
A very marked deterioration has been going on both in quantity 
and quality, and the position is becoming so scrions that it is high 
time something was done to call attention to the facts and to secure 
some remedy. 

The deterioration is not a new thing. For years before the 
war, as will be seen from Table II, though the total crop was 
increasing steadily on the whole, the increase was only being secured 
by an extension of the acreage owing to increased irrigation facilities. 
The fall in the yield per acre culminated in the disastrous failure 
of the 1909 crop, which, however, <Ud good in bringing to light the 
main cause of the deterioration—namely, an cver-supply of water 


Table II. 






Season’s average r-RicR (Liverpool) 

Year 

Araa 

Crop 

Arereao 

yielil 

. 

—— ---- 



F. (1. F. Brown 

Premium over 
American Middline 


mm 

COO kantar. 

Kantars per 




feddan 

Petioe per lb. 

Per cent. 

1897 

i.m 

8.514 

6*80 

4-4 f 



1.270 

6,839 

4*68 

8-41 

. 53 

1937 


7,23.5 

4*51 

8 8i 

43 

\m 


6,751 

4T2 

8-44 

68 


1.687 

6.001 

iVlA 

13*12 

67 

1910 

1.613 

! 7.674 

4B7 

10-7.5 

85 

1911 

1,711 

7.424 

4*3.3 

9-56 

67 

1912 

1.722 

7,533 

4*.37 

982 

46 

1913 

1,728 

7.684* 

I'lO 

9-44 

34 

1914 

1910 

IS'' 

1,066 

6.49f) 

4,S(ki 

3*69 

4*05 

7-34 

10-42 

40 

1 39 

1919 

5.200* 

314 

9 

i 

I 


The wftxlMf ftra prtnteA la bold' type obdthe minimk in itgJice. A ftddan In npproxi* 
mately mi acre and a ktmttr 100 lb, * Estimated. 
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due to insufficient regulation of tlie iirigatioi\ supply. It took 
some of extremely Litter contioversy to convince the tlovoru* 
ment of the truth of this theoiy, which was fiist put forward pro* 
ininently by Mr. W. Lawieiice Balls, D.Sc., in 1909; but it was done, 
and for a few years after 1909 things were better, thanks partly 
to the seasons ajul partly to the bettor uiulerstaiwliiig of tJie needs 
of the crop as regards water-supply. By 1913 the corner had 
apparently again been turned, and ther*e was once more every 
prospect of a large iiicrease of the (trop. Hugo <lraiuage works 
had been undertaken by the (loveinment to remedy the permanerrt 
results of tire over-watering in cer-tain ilistric.ts, an<l the raising*of 
the Assuan Dam had made it jrossible to undertake great reclama¬ 
tion works in the Northern Delta, whicli ought ))y tijis time to 
have added armthei million ames to tlie available cotton urea. 
At the same time fuithei irrigation schemes were on foot in the 
l^udari, which wei'e to provide for still further extension of the urea 
both in the Sudan ar>d in Kgypt. 

The improvement of the quality ot the crop was also making 
satisfactory progress. The scientific staff of the Khodivial 
Agricultural Society, subsequently transferred to the (lovermnent 
Department of Agriculture, wa.s doing excellent work, and the 
prospect of real improvement in the varieties cliicfly grown was 
practically a certainty. 

Upon this promising state of affairs the war dcs(;ended like a 
blight. Before then the Government had made the great mistake of 
allowing Dr. Balls, who was responsible lor the sidentilic work on 
cotton-breeding, to leave the countiy oir the expiry of his first con¬ 
tract with the Agricultural Department. When the war broke out 
the Government adopted a policy of restriction of area, which in the 
light of subsequent events can oidy be desesribed as panicky. Before 
that policy could come irrto force its folly had been realized, but 
the mischief was done, though how far the subsequent restiictiou 
was due to tlm Governmecit action and how far to natural economic 
causes it is hard to say. The fact is, however, that Kgypt showed 
probably the highest restriction of acreage of any country, and tlie 
crop in 1915 was the lowest on record in modern times. (Table II.) 
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But the reduction of the crop was not entirely due to restriction of 
acres^o. In 1914 a ne\v cotton pest, th e pink boll worm, oi seed worm, 
began to show in earnest what it could do to reduce the average 
yield per acre. In this, again, the Government w'ere not free 
from blame. They bad been publicly warned in 1913, when the pest 
first threatened to become seiious, of what would be the result if 
immediate steps were not taken to clieck its advance in the early 
stages, and for one reason or another they did practically nothing. 
The result was that the pest got a firm hold, and now its effects 
can be seen in the fact that wiiilo the acreage has increased again 
(though not to anything like jne-war figures) the average yield 
per acre has apparently sunk ])cnnaneutly by about 30 per cent., 
and the crop is reduced to about twe-thirds of what it w^as before 
the war. That means a net loss of anything over ten million sterling 
per annum. 

At the same time, the deterioration of the crop in quality, 
which hud at least been checked before 1913, has begun again at 
probably a greater rate than ever. A few' years ago the staple 
variety throughout the Delta w'as the ordinary Browni Egyptian 
or Alifi cotton, while Jannovitch and Abbussi ])rovide<l the bulk 
of the higher giades, and LTp])ei Egypt was almost enthely devoted 
to Ashmouni, or Upper Egyptian as it is called in Lancashiie. 
About 1909 a most promising new' variety, know'ii as Sakel for 
short, w’as introduced by one Sakellarides, wbicb very quickly 
came to the front and out(!lasscd all the previous best grades. It 
had one further ailvantage, tliat, wlieroas Jannovitch would only 
grow' well in certain ili^trie.ts, Sakel seemed to flourish everywhere 
in the Delta. The result w'as that Afifi, w'hicb had been deteriorating 
seriously, was rapidly displaced by the new variety ; but unfortu¬ 
nately, as always happens wutli new cottons, the desire to accelerate 
its introduction on a large scale proved its undoing. The seed 
became hopelessly mixed and the staple deteriorated very rapidly, 
and now it is extrenicly difficult to find any cotton in Egy|)t of the 
old superior grades. And- not a single new' cotton has been intro¬ 
duced, so Tar as is known in thisr country at any rate, to take the top 
place. Wlieii Dr. Balls ieft^'^Ej^'pf he had several just ready for 
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propagation on a commercial scale. What has become of these 
cottons since ? Had be remained iii Egypt they would by this time 
have been ready to take the place of these other played-out varieties, 
and that, too, under a nerv system of regulation of seed sui>ply which 
would have gone far to prevent, or at least would have very greatly 
retarded, the apparently inevitable process of deteiiorafcion wliicli 
has hitherto overtaken every new cotton under ordinary commercial 
handling. 

While things have thus been going from bad to worse, all the 
new schemes which were under consideration for the future exten¬ 
sion of the area under cultivation were summarily supiiiessed owing 
to the alleged lack of money due t(^ tlie war. That was, perhaps, 
inevitable at the time, but it is no longer possible to accept the 
excuse in view of the Irnancial position of Egypt to-day, and at last 
it is proposed to resume the execution of these works, ft is abso¬ 
lutely essential that this should be done at once. If tl)e finding of 
the money and the pushing on of tlie worlrs are to be postponed 
till “ after the war,” they might just about as well be postponed to 
the Greek Kalends. , 

The effect of all this on the price of Egyptian cotton luirdly 
needs to be described. After a long spell, during which tlie premium 
of Egyptian over American was distinctly below normal, hlgyptian 
in November last suddenly began to shoot up till in April it touched 
the highest premium on record, namely, 110 per cent. To-day 
Egyptian prices are simply chaos. 

This debacle of the Egj^dian crop is all the more serious because 
the rival supplies of fine cotton are so seriously tJueatened in another 
direction. The chief rivals of the best EgyiJtiau varieties are the 
Florida and Georgia Sea Island cottons, grown in the districts of 
these States and South Carolina near the sea, from original Sea 
Island seerl. But the dreaded boll weevil iu its apparently irresis¬ 
tible progress is now fairly into the Atlantic States, and there 
seems absolutely no reason to hope that its advance will be stayed 
here any more than it was in the Mississippi Valfey, where the condi¬ 
tions are similarly favourable to its advance, with mild winters 
and ample vegetation for winter harbouring. It is very probable. 
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therefore, that some of these days we shall wake up to find the whole 
of these districts abandoTiing Sea Island, which is a difficult crop 
to handle, and highly speculative in its yield and price, and turning 
over to short-stapled, quicker maturing varieties, of which at least 
a partial crop can always be secured in spite of the boll weevil. 
What, then, will be the position ol the world’s fine spinners, and 
what will be the feelings of Egypt when such an opportunity is 
ofieied them of capturing the world’s markets for fine cotton, and 
they are unable to take it 1 

There is only one gleam of liope in the situation. On the new 
Cotton Committee, which has at last been appointed by the Board 
of Trade, tliere are at least tliree meii who know Egypt and Egyptian 
cotton bettor than, peiliaps, .any otJiers in the w'orld. Mr. J. W. 
McConnell is a juember of the largest fme spinning concern in the 
world. Sir Itonald tlraham was in Egypt tliiough the whole of the 
cotton controveisy, and is thorouglily familiar with its cotton-growing 
conditions. Finally, Dr. Lawrence Balls himself is on the Committee. 
Only one other tiling is needed -that the fine spinning section of 
the trade should realize its danger and use all its influence to see that 
tliese gontlemeji arc given a free liand and a very clear mandate 
to take up this question of tJic supply of tine cotton without a 
moment’s delay, and witli the one object of Jiaviiig matters remedied, 
even if it should involve “ wigs oa the green.” 



CO-OPEKATIVK SOCIKTIK:? KOK THE SAEHoK I'OrroX I\ THE 
SOUTHERN MAKATHA ( OUXTltY.^ 


BY 

The Hon. Mr. G. F. KEATINGE, C.I.E, I.C.S , 
Director of Agriculture and Co-operative Societies, liombay. 


It is only wlientlie separate sale of jn oduce ))y many individuals 
presents sonic f^jiecial dillknilty to the prcKlucers or puts them at 
some obvious disadvantage with tJio laiyers tliat co-operativc sale 
is likely to be siiccjessful. When n<> obvious diflioulty is involved, 
each producer may well think that in acting as liis own salesman 
he will be able to look after his own interests most effectively. Xu 
many cases, however, great advantages can be securwl by the 
co-operative sale of produce, and have been seemed to the produ<!er 
by this means in many countries. Tn such cases the benefits aimed 
at are usually some of the followuig:— 

(а) Saving the time of the producer; 

(б) facilitating the transport of 2 )roilucc to the market; 

(c) securing fair dealings for men who have little business 

knowledge; 

{d) securing for tiic co-operative society, and so for the 
producer, th" profits of the middleman ; 

(e) securing better prices by gi’adiiig and standardizing the 
pjoduoe; • 

(/) securing a different class of pmehasers by seUing in bulk 
on a large scale; 

(ff) securing a good name for honest d[palings and high class 
produce. 

* Roprintod frum the Botnbay Oo-operaUve Quarterly> yoI. 1, nu. 1. 

( 121 ) 
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Many of the advantages enumeiatecl above are dependent on 
one another; but it will seldom be possible to secure them all. 
When the conditions ol any business are such that all or a large part 
of these advantages can be secured to the producers, then there is a 
good primd /(Mile case for the establishment of a co-operative sale, 
society. 

Before considering how lar the coinlitions of cotton sale are 
adapted to such treatment as is imlioated above, a general warning 
must be registered. The saving of time and the facilitating of 
transport are mentioned as two desirable objects to achieve; but 
it must be remembered tliat in India the inaxim that “ time is 
money ” is not of general application. There is an enormous amount 
of labour running to waste wliudi seelcs no employment or only light 
and partial employjuent, and any organization whi(‘h tends to 
reduce existing labour may merely result in giving additional leisure 
to men who were })cfore only half employed. It is, presumably, 
always desirable to .save unnecessary labour ; but, under the conditions 
referred to, it will not. pay to incur expenditure on so dojiig; 
and this applies witi\ ])artic!ular force to the tract of country which 
is considered in this arthde. The same argument a})plies in a less 
degree to the transport of cotton to the market. Most cultivators 
have a cart and bullocks and if tli.e.se were nob utilized in carting the 
cotton, they would most probaldy staml idle. Tlie cheapest agency 
for getting the cotton to the market is usually Uie giwer with his 
cart and bullocks, and it would .sekhuii he profitable or desirable for 
any co-operative .society to attempt to i-elieve him of this work. 
Items (rt) and (6) enumerated abov(^, therefore, drop out; and in 
order to consider how far comlitions favour such co-operative action 
a.s indicated in (c) to ((/), a short account \\iU be given of the existing 
system of marketing seed-cotton in the St>utiiern ^^laratha Coiintrvt 
the tract, with reference to which this article is \M:itten. 

There are four methods by which cultivators sell their cotton :_ 

(1) {ikmie of the poorest sell their cotton standing in the field 

before is ripe. 

(2) Some who have not pauch cotton to sell and who have no 

facilities to take it to the market, sell the gathered 
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cotton loose in tlie village to some small dealer, wjio, 
in turn, marketa it as shown in (4) below. 

(3) Some of the largest cultivators take tlieir cotton to the 

market and deal direct with tlie buyers, sometimes 
getting it gini>eil before they sell it. 

(4) The great majority of the ladtivators make Uieir loose 

seed-cotton n}3 into dokratt (bundles in sacking) and 
take it to the nearest market , where they sell it tJirough 
their daM or agent. 

What classes (1) and (2) most need is a little financing, and tlie 
ordinary village co-operative crtnlit society can do this. Class (3) 
(iornpiises the men of means and intelligence who are not gi’eatly in 
need of assistance. Class (4) compiises tlie ])eoplc wJio stand to 
gain most if effective eo-o])erative sale can be substituted for then’ 
own haphazard methods of marketing. 'Plie picscnt system is as 
follows;— 

Each cultivator takes into tiie market a certain number of 
dokras ot seed-cotton roughly done uj) in sacking and weighing about 
three or four hundred j^unds apiece. \Mien he arrives at the 
market lie goes to a dalal and puts himself in his hands. If there is 
any buyer in the market ready to buy from th.c dukd, the <;otton is 
weighed in the presence of tlie cultivator and sold on tlie spot. TJiis, 
however, seldom liappens. Wliat usually ocinirs is th.ut the dalal 
notes doAvn the number of dokrm rccciA'^ed from each man ami 
niarlcs them with his name. The dokras of each, cultivator are not 
kept separate, but arc all mi.xed together, tJiougli sometimes a eareful 
d(dal will keep separately dokras from a village noted foi* high ginning 
percentage, and w'ill obtain a slightly better price for them. Tlie 
actual sale of tlie cotton does not necessarily take jilace on the day 
on which the cotton is brought to the market; indeed, in many of 
the smaller markets, sales take place only once in two or three days 
when the buyers come to purchase. When the d(d4d lias got together 
a munber of small lots of cotton an<) a buyer is found, th.e dahl will 
sell all the cotton that he has on hand. The “buyers consist either 
of regular dealers in seed-cotton or the agents for mills'or export 
firms. Thus in the great majority of cases the cultivator does no 
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more tlian bring his sqed-cotton to the market and hand it over tp 
the dokd. The weighment is not made in his presence, nor is the 
price fixed in his presence. He puts himself entirely into the hands 
of the dahl, and the cotton which he may bring in on any particular 
day is sold, not as a separate lot, but together with small lots belong¬ 
ing to other persons. Subsequently the dedal will make out his 
account, showing the weigliments made and the prices arrived at, 
crediting the sale pi ice and debiting his commission and other 
charges. 

Now from the cultivator’s point of view, these arrangements 
have many defects, which are usually stated as follows :— 

Tlie cultivator has to depend entiivly on the honesty of the 
(Uihl and his seivants for the accuracy of the weighments, the 
settlement of tlic price, and its payment to him in full; and it is 
common for cultivators and otliers to assert that frauds are often 
committed at tlic expense of tl\c cultivator, and that, in extreme 
cases, the cultivator is (U’erlited witli only a quarter of the cotton 
that he actually brings to market. It is by no means contended 
that all dahils are dishonest: but the fact remains that the system 
allows ample opportunity for fraud. 

The dakvl admitteilly makes the following (jharges for selling 
u aaga (1,344 lb.) of s-eed-cotton:— 

Ha. A. p. 

From the buyer ... ... ... i 4 0\, 

From the cultivator ... ... 0 12 oi ***** 

From the cultivator ... ... 0 6 0 kamali (handling charges) 

From the cultivator ... ... ... 0 I 6 for charity 

And sometimes there is a small additional charge made to the culti¬ 
vator in the interests of some object of public utility. Thus, both 
the buyer and the seller pay li. 1-4, but, suice the price of the seed- 
cotton is settled with leference to the current price of clean cotton 
in Bombay, it is on the cultivator that the full charge of Rs. 2-8 
per ivaga really falls. 

Bi addition to this, a deduction of 14 lb, per dokfa is made as 
an allowance for the weight of the sacking, though this latter usually 
on^ 7 to iO lb., ai^ if rain falls a deduction up to ^ Ib. is 
: l]ide (m this account. A further deduction of 2 lb. pot is 
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made for sample purposes, and in some cases a charge tor insuranue. 
The net result is that the cultivator has to ]>ay«‘ia oidinnry market 
charges about Rs. 6-8 for eaoJi natfa oi cottoii. ft i»my be argued 
that a deduction for the weight of the sacking ip nec.essai>. Tliis 
is true up to a certain ijoint; but the cultivator has to pay for the 
saoking and gets no allowance for its value made to Iiim cm tl)e sale 
of his cotton. 

Now these charges may or may not he f.in. Tl»at is not the 
point at present under consideration. :^rany cultivators think 
that they aie not fairly treated. WTiy then do the> put themselves 
hO completely into the hands of a dnhl? The answer is that they 
have no alternative, and for tlie following reasons : 

(rt) ^lost of the cultivators aiC ignorant c/l business metliods, 
many are incajiable of cUeoking weighments, and few 
are capable of calculating piices. 

(h) The individual oultivatois biing in .small lots ol cotton 
to the market, w’hile thelniycTs want to buy big lots. 
A middleman is theielore necessary to ]nit the two 
in touch witli eacli other. 

(c) The dalal advances mone\ to (‘ultivators agahut their 

crop, making it a condition tliat the latter will market 
their cotton through him. 

(d) The dalal advances slacking to the cultivators on the 

same condition. 

It is clear, therefore, that, in the alisence of any other agency 
to perform the w'oik now done by the dalah, the latter are essential 
to cultivators. There is no doubt that an efficiently managed 
cotton sale society could undertake all these duties, and a consi¬ 
deration of the existing methods of sale, as detaileil above, certainly 
points to the conclusion that such a society could do a great deal to 
guarantee fair treatment to the cultivator, and to s^ure to him a 
share of what now constitutes the legitimate profits of the dalal. 
These are objects (c) and (d) mentioned at the beginning of the 
article. 

As regards the remaining objects, namely, grading, securing 
a different class of purchasers, and establishing a good name, it will 
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be convenient to consider them together since they are connected 
with the organization of tiie cotton trade as a whole. So far we 
have considered the operations between the growers, the dalals, 
and the buyers of see<l-(;otton, and have Jiad an opportunity of 
estimating liow' far they are susceptible to co-operative treatment. 
Wo must now consider the ultimate fate of the cotton, after it has 
been ginned and baled, in order that we may estimate the further 
advantages which may be obtained for the producer if the socuety 
can put cotton on the market in the condition in which the users 
require it, and it it 4;an secure the confidence of the large buyers. 
All cotton i.s, of course, destined for the mills, but it will be conve¬ 
nient to divide the ])uvers into Indian millownors and dealers who 
l)uy cotton in onler to place their purcliases on the market in Bombay 
or abroad. The former require tlie cotton in such a state that it 
will give the best results in their mills, the latter in such a state 
that it will yield them tJie best profits. No doubt the real interests 
of the two classes are identical, but the difference is that the mill- 
owners get their profits only from the finished cotton product, 
Avhile the dealers get tlieir profit on eacli deal from tlie difference 
between the price at whidi they buy and the price at which they 
sell. If the former get cotton which is inferior to w})at it purports 
to be, it is they who will lose, while the latter can usually pass it 
on at its face value. Consequently it is found that some large 
millowners make careful arrangements to secure good quality cotton 
direct from the growers, and to obviate the chances of adulteration 
in the local markets. It is they who are most susceptible to consi¬ 
deration of quality, and it is to their requirements that a cotton 
sale society which aims at grading should endeavour to conform. 
The main considerations in grading cotton are ginning percentage, 
staple, and class. 

Ginning ^percentage. The ginning percentage (i.e., the percen- 
age of the weight of lint to the total rveight of the seed-cotton) 
vari^ greatly with different varieties of cotton, and even with the 
same variety it varies considerably according to the season, the 
natural conditions of any locality, and the individual strain of cotton. 
Thus in the case of Eumpta cotton, which forms tire bulk of the 
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cotton grown in the Southern Jlaratlia Country, the ordinary ginning 
percentage may be taken at 25, })ut, it will be (omul that in some 
localities it will be 2 per cent, better than that of the a(lja<!ent tracts. 
This means that on any given quantity ot ssood-ootton from this 
locality the ginner wull get 8 per rent, more lint than trom th.at of the 
sunounding tracts, and consequently the .seed-cotton from this tract is 
worth 8 per cent, more, winch at ordinary ju ices means about Its. 12 
per mga. Buyers of ,seed-cott«m do make some rough attenqit t<> 
estimate this difference in ginning jiercentage by the feel of the 
seed-cotton, but such metljods are very inaccurate. Sjimi)le.s of 
seed-cotton witli ascertained ginning lu'vcentages ot 22. 25. and 28, 
were submitted to a number of buyeis in ilubh. TJie 8am]»le8 
with percentages of 22 and 25 weie lunqu'd tiigether. and. as regards 
ginning percentage, Avere valued by them at the ordinary maiket 
rate. The sample with a ginning percentage ol 28 w’as a<lmitted 
to be better, and on this account was valued at Its. 2 per naffd above 
the ordinary market rate. Jn jioinl ol tact the <liffoience in value 
between sample (1) and sample. (3) was Bs. 31 per mufa, and tlie 
difference betw’cen samplq(2) and sanqdefS) was Bs. Kt pei mtfja. 
This show's the advantage that may be gained in this res];e(5t by 
careful grading, and the matter is impmtant because pure .strani.s 
of Kumpta cotton liave been isolated whicli gin 2 ]>cr (;ont. and 
more above the average, and the .seed wall shortly bo available on a 
large scale. 

Staple. In tlie matter of .staple the millowner looks to length, 
strength, and uniformity. It is not piopo.sed to coihsidcr hero the 
possibilities of improvement in the length and .strengtJi <»f sta])le, but 
even under existing ciicunistanoes the question of uniformity is import¬ 
ant, because in some tracts Kumpta cotton and Amoiiijan cotton are 
groAvn mixed in the field, come on the market mixed, and get further 
mixed in the market. The length and strengtJi of the staples in 
these two vaiieties are different, and if mixed lots are lumped togeihei 
with unmixed lots the value ot the w’hole is depreciated. In such 
tracts by careful grading a better price can be obtained f5r unmixed 
lots, and in this way the practice of mixing either in the field or 
in the market will be discouraged. Further, the value of the 
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uniformity of staple scoured by using seed of pure strain can be 
realized if the produce of sucli seed is kept separate and made 
available in large lots! 

Class. Class depends on the cleanliness of the cotton and the 
condition in which it is placetl on the market. The condition in which 
Kumpta ci)tton is i)lacf‘(l on the market is very bad. Tliis is due 
partly to tlie fact tliat the leaf is very brittle and has a tendency to 
get mixed up with the cotton, and partly to tlie very careless methods of 
picking. If the cotton Ls pickecl in tJie early morning the leaf is 
leas brittle, and clean picking is easy ; but as a rule cotton-picking 
begins at about 10 o’c.lock when the leaf has become brittle, and no 
attempt is made to pick cleanly. The brittle leaf is crushed into 
the cotton, and tJ>e bases of the bolls are pulled off with the cotton. 
The heaps of picked cotton are laid on tJie leafy ground in tlie field, 
whore fresh leaf and earth adhere, ami the wind adds additional 
leaf and dust in the course of the day. fVTieu little or no allowance 
is made in the maiket juice for clean picking, it is natural that no 
one sliould woriy about it, foi the leaf and dirt all add to the weight 
and are paid for as cotton. But such methods, of course, depreciate 
the value of the cotton. It is almost imjjossibje to remove com¬ 
pletely the small particles of leal that get mixed up with the lint, 
and the elaborate process of cleaning involves expense amt a further 
loss of lint. It is the cidtivator wlio ultimately pays for such expen¬ 
diture and losses. The losses involved in cleaning a dirty sample, 
in excess of the losses involved in cleaning a carefully pickell sample, 
work out something as follows per nafja of cotton: — 

Valae 
Rs. A. p. 

... 1 8 0 
... 0 12 0 
... 15 0 0 

Total ... 17 4 0 

A iwga of clean-jiicked cotton is jirobably worth Rs. 25 more 
thAU a ivtga of cotton, picked dirty, and the difference in the cest of 
picking is ebout Rs. 6. Tt»is of course a question to be depided for 
any vanoty of cotton whether the extra cost of picking clean is 


Loss through opener. 14 lb. (seed-cotton) 
Cleaning by hand after ginning, 2 lb. (lint) 
Loss in willow-machine, 10 per rent, (lint) 
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greater or less than the cost of subsequent mechanical cleaning; 
but if the cultivator thinks that he is really getting paid for the loaf 
and dust that is added to the cotton he is mistaken; and if a sale 
society were to grade carefully cotton for cleanliness he could be 
made to realize that this dirty inching, wlik.h virtually nmotints to 
the biteutional addition of leaf and diri, reallv causes him loss and 
not gain. 

Tlie fraudulent practices that take jdaco in the conr.HO of the 
handling of the cotton, adulteration, admixture of short-staple 
cotton and cotton waste, damping, etc., arc a matter of com])laint and 
comment on the part of the millouncrs and of impartial observers. 
The tract under consideration grows from one to one and-n-half 
million acres of cotton, and the cotton grown, Kumpta and 
Dharwar American, to-dav (May 28th, 1017), head tlic list of values 
quoted in the Bombay cotton market, standing at Bs. 425 ami 
Bs. 410 per mitdy, respectivelv. The millomiers want the cotton 
clean, uniform, and nnmixed, hut complain Ihat under existing 
arrar^cments they cannot get it. Tt can therefore Irardly be 
doubted that there is a great opening for effective work by cotton 
sale societies, ami that by careful rvork llroy can make (‘vi<lcnt tiro 
truth of the maxim that lionesty is tlie best policy. 

A century and more ago, when England was still a country of 
tarmers, it was common to find in rural ])aits inns knoun as “The 
Four Alls” having a sign hoard bearing tlie legend, “The king 
governs all, the bishop prays for all, the soldier fights for all, and 
the farmer pays for all.” Tliis statement still a]>p]ies to Tndia. The 
farmer may be content to pav for what he receives; but il is hard 
on him that he should have to pay for the inefficiencv of a tnide 
organization which he does not control. 

If a sale society con establish a reputation for honest dealing 
arid for high class produce, it may he hopcxl that the benefit which 
it will confer on the community will be more than what is represented 
by the hard cash which it secures for its members. In the cotton 
distriots the cotton trade is the trade par excellence, and dominates 
all other in the estimation of the people; and when it is found or 
commonly believed that it is permeated hy chicanery and sharp 
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practice, the effect must be to blunt the moral sense of the com¬ 
munity. On the other hand, societies which stand for honest dealing 
might well become the rallying ground for persons with higher 
aspirations, and in the course of time might do much to raise the 
moral tone of the local trade and of the community generally. 

To consider in brief some questions of practical organization, 
it cannot bo repeated too often that co-operation is not a substitute 
for efficiency. TJie management of the sale society must be 
efficient, and the (jommission charged to the cultivators must be 
sufficient to ])ay for this. The work will naturally be divided between 
the villages and tlie market. For making advances against the 
crop and for supplying the sacking, the agency of the village credit 
society will come in, and it is through the influence of the village 
societies that pressure can be brought to bear on members to bring 
in their cotton clean and unmixed. The marketing operations 
must naturally be done at the market, but the village societies and 
the cotton-growers must control the society and feel that it is their 
own; otherwise mutual credit cannot be established. Such are a 
few of the general principles that it seems desirable to formulate. 
The practical details must in each case be worked out with reference 
to local conditions. A start has been made this year by the estab¬ 
lishment of four cotum sale societies in the Dharwar District, 
which lias always taken the lead in co-operative enterprise. The 
start, thougli small, has been encouraging. Much strenuous work 
will be required to reach the ideals which these societies have set 
before them, lait tlie idea of co-operative cotton sale has already 
attracted the imagination of the cultivators, and it is to be hoped 

that these societies will secure the sympathy and goodwill of the 
Cotton Trade. 
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ir. H. ckostiiwaitk, 

lit'ffidfiir of ('o-operitivf S(irirlH‘K, l^'nh'ol Prod tin's. 


So nuich has been writteii about Co-oj»erati()ii tluit it is very 
difficult to find anything fresh lo write about. 1 liave fold the 
editor so ; but he wants me to send liim an article, and so in one of 
the most secluded spots in Tiliri Garh.wal witli the snow-covered 
moiintaim in full view, I send my thoughts back over the twenty 
odd years during wliich f h.ave been connected w'ith (;o-o]jerative 
W'ork and jot down a few' lijies w'liicih may be of interest. 

Co-operation in Brituili and co-o])eration in India arc two very 
different things. In the process of turning h.ersclf from an 
agriciUtural into a manufacturing e.ountry, England created for 
herself special economic conditions, and workers flojdfcd from the fields 
to the factories. I have seen, in the north of England, ex<;cllent 
co-operative stores owned by working people whose giandfathers 
lived on the land and did not herd togetlier in (utics. The bigg«;8t 
shirt factory in the W'orld, in Yorkshire, is worked not only on 
co-operative but co-partnership lines. Close to the English intlustrial 
centres, I have passed over bleak uplands of poor soil which still 
bear the marks of the plough. They were hist sowui with wheat 
when Napoleon was the terror of Europe and wa^ planning the 
conquest of the world. Then came Napolcon^s downfall, Trafalgar, 
Waterloo, the repeal of the Corn Laws, and Free Trade. England’s 
food supply was no longer threatened. She was, as she still is^ the 
greatest carrying country in the world, and agriculture declined 

^_ . _t--—- 

• Itoprinted from tha Bombay Co-operative Quarterly, vol. I, no. 1. 

( m ) 
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as the prosperity of the manufacturing industries increased. 
Education made vast anfl, rapid strides, and inspire by Robert Owen, 
the town-tiwellers and factory-hands moved, naturally and not under 
Government leadership, towards mutual co-operation. Twenty 
years ago it might bo said with accuracy that co-operation in 
agriculture and amongst the agricultural classes scarcely existed 
in England. Large farms were the rule and the field labourer was 
extraordinarily ignorant, miserably paid, and very badly housed. 
Only a few years ago, T went round the cottages of a village, not 
forty miles from fjondon, in the company of a friend who was 
standing for Parliament. “ Home Rule ” and “ Tariff Reform ” 
were matters which were supposed to be agitating the minds of the 
voters. “ Well, Mr. Brown,” said my friend to a stalwart farmer 
whom we met in the street, “ Tariff Reform suits you, I suppose.” 
“ I don’t know so much about that,” said Mr. Brown, “ what is the 
Parson for ? ” “ Ah, ” replied my friend, “ he is for Free Trade.” 
“Then I plump for Tariff Reform,” was the farmer’s decision. 
“ Parson has raised the rent of that glebe land of his which I have 
held for tw^enty years and my father before me, and I won’t vote 
same as Parson.” Another free and independent voter informed 
us that he was All for Home Rule.” Asked for his reasons he 
said, “ Because then we shall have a ‘ free breakfast table.’ ” And 
it transpired that be understood this particular electioneering phrase 
to meiui that the State would supply him with breakfast for nothing. 
It struck me that a great deal of preliminary educative and propa¬ 
gandist work would be wanted in rural England before there could 
be a really ]»opular move towards co-operation in agriculture. In 
the Huitter of uidustrial co-operation, on the other hand, England 
has always been facile 'princeps. For one thing, education is more 
advanced aiwl more cosily to be luul in industrial centres; for another, 
the town-dw^ler has his wits sharpened by the atmosphere of busy 
competition in which he is brought up; and against the strain and 
str^ of that competition he uses co-operation as a protection. 
]^t even before the present war there had arisen in England 
champions of rural reform, men who saw the danger of an exces^ayc 
iii^usfaaal development at the expense of the independence 
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nation’s supply of food and raw luatorials. These men, at their ow 7 i 
eiiipense, fountled the English Agricultural Organization Society, 
and it is to that society tliat tlie credit is due for suoh progress in 
rural co-operation as existed in England before the war. 
Nowadays, as we all know, the Britisli Govenunent Is devotijig the 
most strenuous efforts to the estahlishiuent of agriculture on a modem 
and scientific basis. The pendulum luid swung too far towards 
a one-sided industrial develo])mont; the scales have fallen from the 
nation’s eyes, and, in future, rural ]»rogress will Im> a matter whin]' 
no party will be able to neglect. Orguidzation, money, leiulorship - 
all these will be necessary, for tliere is not a country in tlie world 
in which tlie cultivator can fend for himself il lelt entirely to his 
own devices. Wliat wo wjint in India is less dependence on Govern 
mont for leadershi]) in matters jicrtaiuing to the moral and 
material development of the coun(i). 'Pako Ireland, Denmark, 
Germany, Italy, Japan, and examine th(‘ liisloiy of their co-operative 
.development. True, Government lias, in eacli country, played an 
important part in that histor\ ; but tliere is also a iccoid ot ynivate 
enterprise and of public s^iirit which India caimot yet match. 
Recently, T spoke to a membei of the Imperial IjCgislative (\>uncil, 
and, as he is a farmer, asked him whether he could not oiganizc 
a society on the fines of the Englisli oi Danish oi Irish organization 
societies. He said tliat he was afraid that there was no prospWy-t of 
success. Not only would there be no subsciiptions, but theic would 
be no enthusiasm and mucJi active oiiprsition. f tliouglit of my 
English friend Air. Brown, and ol tlie little weakling plant of rural 
co-operation as it existed in hhigland before Germany cliallengeil 
the British Empire. And I wonder how long it will be before India 
wakes up. 

I remember going to see a so-called “ demonstration farm ” in the 
Central Provinces about twelve years ago. I had been told off to accom¬ 
pany the late Sir Brlward Law, wJio was then Finance Member. Tlie 
farm was a miserable alhiir, just a single field of ytwr 
Sorghum), However, Sir Edward Law went miles in a country-cart to 
see it; he had been informed, I suppose, that the Agriculturai Depart¬ 
ments would want more money, and like the great man he undoubtedly 
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was, went right down to the very root of the matter and saw for 
himself how inadequate the demonstration was—^he knew the shoe 
pinched but had to find out how tightly it pinched. During the 
last ton years there has been a very remarkable development of the 
Indian Departments of Agriculture; but I believe that the point is 
near, if it lias not already been reached, at which private enterprise 
must step in and supply, by means of organization societies, that 
main channel for the activities of the experts which is supplied in 
other coimtries by such societies. The ditficulty which strikes me 
is the backward state of rural education—general education and 
enlightenment, I mean, not mere boolc-learning. And how is the 
cultivator to understaiul if he has not had matters brought home 
to him ? I })lead for a campaign of rural alucation in India. If 
this great <;oimtry is to be a self-c(»ntainefl unit of the Empire, then 
there rniLst be not onlv a reform but a revoliiticn in her svstem of 
agricultural economy. For most modern ijidustries the raw mate¬ 
rial supplied by the fields Is essential: and in many parent industries 
this material must be produced within a shcit distance of the factory 
if profits and effic/iency arc to be secured. Intcusiv'^e cultivation is, 
indeed, a c.orollary of the modern factory, and 1 need not labour the 
point that industries and agi-iculture, whether in the matter of labour 
or of jnarkots or of material, arc interdependent. An examination 
of Jap{uiese conditions will bring Imme tlie truth of this. But if 
you wish to get money out of a business you must first put money 
into it. A great deal of money is wanted for the improvement of 
Indian agric.iilturc. The inqirovemeut of agricultiiie and the need 
of the eultivator for increased capital will progi’ess together: and 
the ideal which some pople appear to cherish of rural co-operative 
creilit societies requiring no credit can only be reached by means of 
economic stagnation and the stoppage of human progress. In 
Germany the rural swueties borrow ^anse they progress from oh^ 
stage of improvement to another on the strength of their credit, 
and^ their credit depends upon their ability to progress. And that 
ability in turn is tlie result of the research work done by the scientific , 
experts paid by the State. Jlut the scientific expert is not expected 
to devote his attention to lie organization and supervibion of 
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Go-operativo sooieties. The co-operative societies eagerly assunilate 
and apply the discoveries of the scientists, and the niainspring of 
their enterprise is the thoughtfulness and vigour of their menibers. 
It has always been so in Germany, and systematic rural education 
and propagandist work have brouglrt about this happy result, 
coupled, as they have been, witli a suitably designed financial 
machinery for the fostering of thrift and the dispensation of cralit. 
The Post Office Savings Banks of Germany and of Japan, and of 
other countries as well (but not those of Great Britain), work in 
co-operation Avith and not as rivals of tlie co-operative banlvs. And 
in India, a country of small holdings in which the co-operative 
organization is following the lines which have met with 8U(!(;ess in 
other countries of small holdings, it is, T suggest, to be dasired that 
there should be a similar co-operation. The. result would probably 
be a more attractive rate of interest foi the depositor in the Post 
Office Savings Bank and a more favourable late of interest for the 
borrowing member of a co-operative sotjicty. As matters stand at 
present, there appears to be a gap in the linances of the country 
which could be bridged with great advantage to the State. I 
venture to prophesy that in Gieat Biitain the changes which are 
gradually converting a country of big farms into one of small holdings 
will, before very long, bring about a partnership between the Post 
Office Savings and Co-operative Banks. 

The credit for introdiufing the idea of nrodcin co-C)peration 
into India has been assigned to vaiicus people. Some mention the 
names of Sir William WeiUlerburn, Sir Charles ]k?inard, Lord (^lrzon : 
others point to the Nidhis and state that Indian co-operation is 
autochthonous. The first co-operative societies in India were 
actually organized by my brotliei, the late Captain T. J. Crosthwaite, 
and by Mr. (now Sir Edward) Maolagan, in the Punjab. 
Mr, Dupernex, too, was an early and fervent apostle ot ^he cause, and 
India owes him a great debt cf gratitude, .ft was no easy thing to be 
an advocate of co-operation in India in the first few years of the 
present century. I remember organizing a few societies before* the 
first Co-operative Credit Societies Act of 1904 was passed. The 
co-operative idea was very strange and very new. A Chief 
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Cioinjnissioner examined my infant societies and wrote a note which 
showed quite clearly that lie was under the impression that Mr, H. W. 
Wolff and Raiffeisen were contemporaries! Mr. Dupernex told 
the International Co-operative Conference at Buda-Pesth (1904)^ 
that the general opinion was that co-opeiation in India would never 
sricceed. I tlon’t think anybody had a definite working plan of 
co-operative organization in those early days of the movement in 
India. Sir R.lward Law’s Committee dealt only with the basic 
imit of the co-operative structure and left tire more difficult parts, 
namely, the central and provincial banks and the federations, severely 
alone. We Jiave not as yet got an apex bank in every province : and 
the value of federation is not yet understood in India. There must 
■ be co-operation between the various districts within a province: 
and there must be co-opeTation ])etween provinces. In the end, 

I Jiope Ave shall get our [niperial Co-operative Rinlc, not super¬ 
imposed as iji the case of tlie Prussian State Bank, but as a product 
of joint action taken by the jiroviiuual banks. Until we do get 
our Imperial Bank we shall have to ])iit up with the many difficulties 
and^incouvcnionccs caused by the absence of elasticity in our finances* 
It is also time that we took measures to organize an All-India 
Co-operative Conference, to supplement but not necessarily to replace 
the Conference of Registiais. There are, it is true, a considerable 
number of noii-official workers, but if the co-operative movement 
is to bo efleotive this numbei must he greatly increased. There is 
not, from the non-official side, half enough bite and sting in the 
matter of co-operative effort. On the official side too, there should 
be a more intimate knowledge of co-operative science, for, indeed, 
modern co-operation is a science. Weerls are about the only things 
that can be grown witJiont any trouble, and we must study the 
methods of other countries, accepting what is suitable for India and 
lejeoting wbul is not. Lidia lias great need of more men lor 
co-operative propagandist work. 

r . Sc^e people expect too much of co-operative institutioiis; 

‘ ofcliers do not understRiid that co-operation means much more than 
: tli^ provision of cheap-cj^it. The future of the co-operatiye 
^^OyeiJi|snt. in LifUa is tLe hands of India’s young men. A bliort ^ 
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time ago the Chainnan oi the Saviug National Bank *>1 New York 
was urging the neals for expansion at the meeting of the National 
Foreign Trade Convention at Pittsburg. “ Naturally the bank 
of the future,” lie Siiid, “ should l>e a source of helpfulness, a court 
of business resort for the businessman. It must piovide him with 
information, instruct ion, suggestio*), diietdion, and whatever otliei 
assistance may be required, to supplement his own equipment, to 
guide him thiougJi difficulties, to keep him m c1Te<*tive touelr with 
business and financial methotis aiul m tivities througliout tire woild.” 
Alter the wording a little and this declaiation of aim uill be found 
suitable for co-operative banks m India. Our banks exist for 
their customers mrd they cannot do too mueJi to increase tlic moral 
and material welfare of tlieir customers. TJiose wJio (*\j)e(;t too 
much of co-operative institutions forget the limitations of environment 
and unequal ilovelopment of the many touiilTiesof wliieh India is 
composed. TJie progress of eo-operafion depends upon jirogi’css 
in many otJier directions. It depends on tiie <U‘vclopment of 
education, of radways, of roads, of markets. It dejjcnds upon the 
supply of workers, paid lyid unjiaid, and most of all, ^leihaps, on 
the degi-ee of importance attached to economuj develo])ment by 
those who are the elected leprcsentatives of their countrymen. 
Ex iiihilo nihil Jit. Bricks (jannot be made witliout straw. Aiid 
those who desire to see tlic <*o-o])erative movemeiit go ahea<l m 
India sliould do all they can to se(jurc the general dovelojimeiit of 
the coiuitry .iiul should attach to co-opoTation that same dcgiee of 
conimandmg importance ^\hicll is attacliedto it in other countries. 
Co-operation in India has not as yet come into its o^vIl. I have 
put down more refleotions than recollections. A few “ suaiisliots ” 
must conclude what I fear is a rambling and badly constructed 
article. I remember a brief official endorsement on the proposals 
which I submitted for tire first co-operative central bank in the 
Central Provinces. It was to the effect that there was no need and 
no scope for the bank. But tliat bank has prospered for ten 
years. I lectllect seeing a Bania weeping bitterly because he had 
taken share, in another central hmk {Deputy Commimon^ Sahih he 

hu&m se) and he looked upon the money as lost for over! That 

*1 - 
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same Bania is now a ready depositor; we gave him back ^ 
and dried his tears, and I suppose he thought after tha , 
eotoperation was net such a bad thing after all. Between the early 
Co-operative Conferences and Congresses, with their long speeches 
and dreary readings of long essays, and the pioceedii^ of the recent 
gatherings what a difference there is! The 

wonderful. Deeds count more than words now; in those early y 

words had to make up for the absence ofdeecU. Lastly, go down 
to the primary societies and examine the members. InstrucUon, 
tramiiig-drilling, it yon like-repeatedly given have had eS«t. 
Tlie cultivator am be taught what co-operation means tliough it is 
the work of years to teach him. And, best and brightest augury 
of all he wants his societj to continue and serve the interests of his 
sons and their sons after them. There need be no pessimism as 
regards the future of the co-operative movement in India; nor need we 
feel the appiehonsioii exhibiteil by John Ruskin, when after listemng 
patiently to «. F. llolyoake for an hour or more, he was niovrf to 
exclaim, “ Wtiat I fear most is co-operation amongst scoundrels 1 ” 
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Much attention is now being devoted to tiie problem of indus¬ 
trial development in India. The forest, mineral, and agricultural 
resources of India are large, and only very partially utilized in the 
country itself. On the other hand, the ])o])ulation is immense, and 
but for temporary oiroumstamjes like plague and famine, has under 
an ordered Government a natural tendency to iiunease at a rapid- 
rate. The avenues of emj)loyment are few. ijarrow, and ovci crowded. 
Recent events have brouglit into prominence the urgent necessity 
of making the country self-contained with respect to all the essential 
requisites of life in peace and war. It is all to the good, therefore, 
that the State and the people should seriously address themselves 
to tlie development of the resources of the ciountry. There is, 
however, some danger tliat in the popuhar mind of India a concen¬ 
tration on the purely industj ial aspect of the econoniic probleiumay 
obscure the importance as well as the majiifold requirements of a 
concurrent progress in agriculture. As has been re(!ently pointed out, 
agriculture is the most directly productive of all industries. Euro¬ 
pean countries, and Great Britain among them, are now realizing 
the fatal danger of neglecting agriculture for the sake of non-agri- 
cultural industries. There is every indication that even during the 
progress of the war, and most certainly after the war is over, all 
countries in the world will strain every nerve to improve their agri¬ 
cultural production in quantity as well as quality. Competent 
observers have, indeed, expressed their apprehension lest j;he States, 


Rvprintod from the htdiaman, dated 12th July, 1917. 

( 130 ) 



140 


AORICULTOBAL JOURNAL Of INDIA 


CXIII, 1. 


that have remained neutral in the present struggle and have conse¬ 
quently suffered less from its direct effects, should have an undue 
advantage in this matter over countries whom necessity, honour, 
or humanity have tlrawn into the vortex of the war. It wiU be a 
disaster for India if she falls beltind in tliis agricultural competition. 
Two men out of every three in India are directly dependent on agri¬ 
culture for their liveliliood. Tlie annual agricultural produce of 
India has lieen estimatetl to amount to a thousand million sterling 
in value. It is witii the surjilus ot this produce that India at present 
procures many of the essential necessities of life and civilization. It 
is mainly out ot tlie siir^dus of this produce that India can hope to 
acoiimulate suUicient <;apital, wliich is one of the prime requisites 
for any real and effective industrial devolojiment. Any falling off 
in the price or comparative value ol her sin plus agricultural produce 
, will, therefore, prove not only an insupeialilc obstacle in the way ol 
industrial progiess, but will hnver still furtlier tlie already low 
standard ot litc in India, and tlius letter national tlevclopment in 
every direction. 

Fortunately, the (lovcinment ot India are now fully alive to 
the supreme importance ot the agricultuial problem, and signs are 
not wanting that large sections of the jiopulation are also responding 
to the stimulus for agricultural progress that is being imparted, 
consciously aiul unconsciously, trom various quarters. It is, of 
course, well known that tlie State of India is directly and intimately 
interested in tlie welfare ol agriculture. A very considerable portion 
of its revenue is dei iveil from the jnoiits of agi ioulture. Appreciation 
of this cardinal fac^ has been present in the minds of Indian rulers 
in all ages, but a sense ot the coiresponding obligations and respon¬ 
sibilities is by no means ancient. It was not realized that beyond 
the maintenance of law and older the State had any special duties 
towards the development of agriculture. The explanation of this 
indifferonoc is to be found in the fact that until about the middle of 
thenhieteenth century the area of land available for agriculture 
was in excess of the number of men seeking a livelihood from it* 
Mr* A. D.’Hali sa.^’s, in'bis recent work on “ Agriculture after the 
War **: Where the land is in excess, undoubtedly the maximum 
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pToduotiou and profit per man is to bo obtained by farming wide 
areas in the cheapest way possible ; as soon as the amount of land 
and not the number of men becomes the limiting factor intensive 
agrioulture is necessary.” WJicn the latter condition was reached 
in large parts of India in the second (|uarter of the last e.entury, 
the attention of the Government was naturally directed to the more 
obvious and immediate problems connected with it. Irrigation 
* works on a large scale were initiated about 1850, with the construc¬ 
tion of the Ganges Canal, and the policjy then adojitcd has been 
consistently maintained and deveh^ped ever since. Already the 
area irrigated from State-works (ed from rivers or storage reservoirs 
approaches twenty million acres, and largo schemes are still imder 
contemplation to be taken in hand as soon as jiormitted by the 
exigencies of finance. During the last decade the Slate has also 
materially assisted the peasantry in sinking wells and utilizing “ the 
smaller sources of surface-water, minor rivers, streams, and lakes.” 
Another problem to which the Ooverninent addressed ilself in the 
early stages of the evolution of its agricultural ])olicy was to secure 
a satisfactory tenant-right for tlie actual (ailtivators of the soil. The 
legislation of 1869 was the precursor of a long and jirogressive series 
of enactments on the subjecst, and there is no indication yet that 
finality in this matter lias been reached. 

The necessity of a more active and more comprehensive 
agricultural policy was first realized by Lord Mayo, whose Irish 
experience no doubt assiste<l him in appreciating the requirements cf 
India in tliis respect. But his jiremature death caused the 
postponement of a definite agricultural programme until attention 
was again called to its urgency by the famine that devastatefl large 
■parts of India during the Vioeroyalty of Lord Lytton. Following 
the recommendations of the Famine Commission of 1880, the Imperial 
as well as the Provincial Governments organized agricultural 
departments, of which tlio main duties were to be “ agricultural 
inquiry, agricultural improvement, and famine relief.” 

The departments were organized, but there were verf few 
officers to man them. The study of agi'icultiire as a science was 
in its infancy even in Europe and America. In Intiia, omng to thjs 
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vast areas, the diversity of conditions, and the lack of definite 
knowledge of these conditions, it would indeed have been futile to 
embark on any large schemes of “ agricultural improvement 
according to preconceived plans. Under the able direction of Sir 
Edward Buck, the first Secretary to the Government of India in the 
Agricultural Department, the agencies organized by the Provincial 
Governments wisely confined their energies to agricultural en<^uiry, 
i.e., to the collection of reliable statistics extending over a period 
of years, and to tlie investigation of indigenous methods and processes 
of agriculture in different parts of the country. A notable event of 
this period was the publication in 1892 of the report of Dr. Voelcker, 
an eminent authority on English agriculture, who had been employed 
by the Government of India to study Indian conditions. This 
report, as well as the investigations of their permanent staff, enabled 
the Government in the middle nineties to formulate a more definite 
and useful programme of agricultural improvement, but men and 
money were still lacking. These indispensable requisites, niade 
available only after the report of the Famine Commission of 1901, 
further emphasized tlie urgency of an active and many-sided policy 
of agricultural improvement. Fortunately in the early years of 
this century the Indian Exchequei’ was on a rising wave of pros¬ 
perity, and Lord Curzon was able to allocate sufficient funds for the 
initial organizatioji of a State policy of agricultural improvement.” 
Since then a great deal of \ aluable and permanent work has been 
accomplished, and, what is more, the foundations have been laid 
for a wide ajul extensive structure of agricultural development. 

A full story of the recent activities of the new departments 
will be found in Mi. Mackenna’s “ Agriculture in India,” and in this 
article it is possible to refer only in the barest outline to the salient 
features of the general policy that is being followed. There are 
three correlated aspects of the problem of agricultural improvement 
in India. The scientific officers of the department have first to 
determine with reference to the environment what improvements 
in the crops and the processes can be effected, and will be “ com¬ 
mercially;” desirable. --Spcondly, the fanners and cultivators ha'^QB 
to be persuaded to adopt the iniprovements recommended by the 
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department. Thirdly, many existing obstacles have to be removed 
from the path of agricultural progress— e.g.y the peasants have to be 
provided with capital on reasonable terms, the sources of suppl)” 
of agricultural stock and machinery have to bo improved and 
widened, the organization for the purcluise of agricultural requisites 
and for the sale of tlie produce lias to be practically revolutionized, 
and, by no means tlie least formidable task of the State, the actual 
cultivator of the soil must be assured that he will retain a substantial 
portion of the additional income arising out of his enhanced exertions. 

The various endeavours that are now being directed towards 
these subsidiary but vital problems connected witli the improvement 
of Indian agriculture will be treated of sepjirately in tlie Indiatmn, 
and need no furtlier reference here. The energies of tin*, agricultural 
departments have been mainly and rightly devoted to the study 
and the solution of the first two problems mentioned above. 

Agriculture in India is to be distinguished from that of western 
countries in that attention is devoted almost exclusively to the 
raising of crops, and not of animals for meat. Moreover, much the 
larger portion of tlie crqps is grown for tlie food and domestic 
consumption of the cultivator and his own family. (k>mmcre,ial 
crops, such as cotton, jute, sugarcane, hem]) and Hax, oil-seeds 
and groundnut, are, however, assuming considerable importance, 
and one of the problems before the agricultural departments is to 
secure due attention to these non-food products without, in any way, 
diminishing the food supply of the population. With regard to food 
crops, “ improvement, without losing those qualities which meet 
the local taste, is the first problem. But it may be that there is an 
export demand. If the requirements of the local taste and export 
trade can be made to agree then the problem is enormously simpli¬ 
fied. The problem, therefore, is to raise a crop of a quality 

which meets the demands of the export trade and at the same time 
satisfies the local taste.*^ The scientific officers of the departments, 
working on the basis of the statistical information that had been 
laboriously collected in the eighties and nineties of the last century, 
have enthusiastically taken up the investigation of the mafty problems 
connected with the food and the commercial crops, and as will be 
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evident from a perusal of the numerous technical publications of the 
department they have already achieved many notable successes. 

With regard to the popularization of the results and conclusions 
arrived at by scientific investigation, progress is not yet very wide, 
but the indications are full of promise. The co-operative movement 
initiated about twelve years ago, simultaneously with the extension 
of the agricultural departments, was mainly intended to provide 
facilities for the supply of capital to the agriculturists. The move¬ 
ment has grown and developed much beyond the expectations of its 
founders. The agi'icuiltural departments have wisely resolved to 
utilize the organization of the (?o-operative societies for the dissemi¬ 
nation of agricultural kitowleclge in the countryside. Other agencies 
arc also being employed, periodical shows and exhibitions, 
agricultural assocuaiifnis, the assistance of intelligent and public- 
spirited landhcdders, aud ji wide network of demonstration farms. 
With regard to these last-named institutions, the local Governments 
in Tndia have already adopted the policy advocated by Mr. Hall 
for English agihailture : “ Tliere would seem to be room for the 
introduction of a new type of instruction in business methods by 
the setting up ()t demonstration farms run solely for profit, but 
which keep a strict set of accounts and make public the costs and 
results of every part of their work. tSiich farms are particularly 
needed in districts whei’e it is desirable to bring about a change in 
the cuirent routine of fanning.” Lastly, there is the important 
question of agricultural education for the classes and the masses. 
This question is no less difficult and complex in India than it 
is in this country, and it has to be conceded that the policy of 
the Government of India in this matter is still in a state of flux. 
But that the problem is being diligently studied is clear from the 
conferences on the subject that were held last year, and are being 
held this sunuher in India. It is to be hoped that a definite/ 
programme will now he formulated and actually adopted in practice, 
for, apart from the purely agricultural and economic significance of 
the question, it constitutes a very important element of the larger ' 
an4 Dvore* general problem of ediw^ation in India. 



THE ACTION OF (OPPER ARSENATE AND ARSENIOFS A(MI) 

ON .srCrAR(’A\E ROOTS.* 


The Bureau of Sugar Expeiiinent Stations has received the 
following report from the Entomologist (]\Ir. E. Jarvis) 

It is satisfactory to be able to state that experiments started 
at Gordonvale Laboratory last November, with the object of deter¬ 
mining the ae.tion of copper arsejiate anti arsenious acid on gi'owing 
roots of sugarcane, have yielded Tcsults of a most eiieoui aging nature, 
and are now far enough advanced to admit of publusation of a few 
details regarding this research work. 

In the first test, witli arsenate of copper, sliort “ sets ” of 
'* Badila ” cane having three buds were planted in common 8-iii. 
earthenware flower pots filled with coarsely sifted red voloanio soil. 
Pots Nos. 1 to 4 were infected at the rate of 113 lb. of Paris Green 
per acre, the poison being mixed uniformly with the soil in pots 
Nos. 1 and 2, but/ buried in a horizontal layer a couple <»f inches 
below “ sets ” in Nos. 3 and 4. 

No. 5 was treated at the rate of 226 lb. of the arsenical prepa¬ 
ration per acre, thoroughly mixed with the soil; while Nos. 6 and 7 
were untreated controls. These ‘‘ sets,’’ which were planted on 
3rd October, sprouted together, all producing healt hy-looking 
shoots. Six weeks later, when the resultant plants were photo¬ 
graphed, the mean height of foliage in Nos. 1 and 2 Avas found to be 
16 in.; in Nos. 3 and 4,18 in.; No. 6, 27 in.; and in Nos. 6 and 7,16 in. 

Nos. I to 6 had produced collectively eight shoots, and Nos. 6 
and 7 five shoots, the average lieight of foliage for the five treated 
pots being 10 in. as against 7*50 in. for the two controls. 

This seems to indicate that cane plants may perhaps derive 
benefit from absorption by their roots of minute quantities of copper 
salts; since it is a well known fact that, in many cases, we are able 
to artificially stimulate plant growth by an application td the soil 


* Bepiintdd ft^in the Queendemd dgneuUurai Journal, Tol. VII, part 2. Fftbmary 1017. 
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of weak solutions of copper sulphate. In the above experiment 
all seven pots received the same measured quantity of water, suffi¬ 
cient to nicely moisten but be wholly absorbed by the earth, thus 
precluding drainage and possible loss of fine particles of the soil or 
arsenic. Artificial manure, consisting of a little nitrogen and potash, 
was given at intervals in tlie water, each pot receiving exactly the 
same amount. 

The result conveyed by the foregoing figures merely confirms 
previous opinions with reference to Paris Green stated in last month’s 
report. 

The quantity per acre advocated in Bulletin No. 4 of this 
Bureau—in connection with cane grub control by means of poison 
baits—was only 8 lb., whereas it appears probable that at least 
226 lb. per acre can, if desired, be administered to the soil in this 
way without causing injury to the cane. 

Other experiments with Paris Green yielded results practically 
identical with that given .above, so need not be referred to in detail. 
I may mention, however, that the cane growing in a number of 7-in. 
pots is higher at present in those treated with copper arsenate than in 
the controls, and finest of all in one containing co\vpea leaves that had 
been dusted witli the arsenical mixture at the rate of 113 lb. per acre. 

This experiment was started on the 1st November, and five 
weeks later (5th December), foliage in these ten pots averaged about 
18 in. in height. 

As regards the action of commercial white arsenic, cane “ sets ’ 
were planted, on 4th October, in half-a-dozen 10-in. flower pots, 
and when photographed after a lapse of six weeks, the average 
heiglit of cane leaves in those containing soil, infected at rates of from 
100 to 200 lb. of arsenious acid to the acre, was found to be 27*80 in., 
while in a single pot, used as a control, the height was 26 in. All 
plants appeared equally healthy throughout the course of this 
experiment. Outdoor tests were limited to an appUcation of copper 
arsenate to the roots of two months old plant cane growing near 
the laboratory, the poison being simply dusted over damp cowpea 
leav^, ^«iuch were thm buried about 6 in. deep on each side of the 
stools and 8 m. from the centre of the row. Plants treated in this 



ACTION OP COPPER ARSENATE ON SnOARCANB ROOTS 147 

way continued healthy and developed in a normal manner. Five 
weeks later, when the soil was examined, the treated cowpea foliage 
was easily located owing to its conspicuous green hue, but had, of 
course, partially decayed. The rainfall experienced during the 
course of the above test was only U2 points, all of which fell on the 
7th instant, about a week after burial of tlie poisoned leaves. 

The primary emergence of our grey-back cockchafer was noted 
by Mr. J. Glarke, of Highleigh, on the 7th instant, and at Meringa 
a week later. Several experiments were initiated this month in 
order to determine approximately tlie duration of the egg stage of 
alhoMrta under botli normal and adverse (dimatic conditions. 

On the 27th a collection of these beetles was procured from 
the former locality (Highleigh), and twenty female spccimcnh 
confined separately in cages of damp soil. 

Wlien examined after an interval of four days (twenty-three 
days after emergence), fourteen out of the twenty beetles had, 
between them, laid 318 eggs, and the remaining six were constructing 
earthen chambers in which to oviposit. 

Half-a-dozen females derived from tlie above-mentioned collec- 
tion, but placed on the same date in cages containing dry soil, did not 
lay; and ultimatel}', upon <lying, four of them were found by dis¬ 
section to contain eighty-four full-sized eggs fit for exclusion and 
varying in individuals from ten to thirty in number. The ovaries 
of the other two were small and apparently unfertile. 

We may, I think, reasonably assume from the foregoing evidence 
that the simultaneous desire to oviposit manifested by the former 
batch of twenty beetles was induced by the ideal conditions of 
soil-moisture artificially provided for them; and, moreover, that 
the ovary in these insects had in most cases attained full develop¬ 
ment prior to the date of capture, but oviposition had been purposely 
postponed owing to abnormal dryness of the soil. 

It is hoped to deal more fully with this matter in a later report, 
but I may state that, apart from any scientific interest they may 
possess, these investigations have, up to the present, resulted in 
discoveries of more or less economic value in connection with the 
oontrol of the egg stage of Leyidiota aUwhirta^ 



THE IMPORTANCE OF SOIL VENTILATION 


A VERY instnictive article on tins subject appeared in' the 
Agricultural Nev>s, Barbados, of 2nd December, 1910. The writer 
points out that when considering the composition and structure of a 
fertile soil, we are apt to overlook the fact that air is a constituent 
part just as essential as water or plant nutrients. Air supply has 
never taken definite shape in soil science to the extent water supply 
or plant-food has, and consequently, an important field of investi¬ 
gation appears to be practically untouched. It is true that drainage 
in relation to soil ventilation is appreciated, as well as methods of 
cultivation that go to produce a good tilth, but tliat does not teach 
us anytlimg; it gives us no defmite clue as to what the toots of 
different crops require, or i\hether air supply might not be more 
scientifically adjusted to suit the roots of different crops and the 
beneficial bacteria that function under similar conditions in the soil. 
If, imder certain circumstances, it were found desirable, it should 
be quite practicable to supply the soil with air by n)ore direist means 
than by cultivation and drainage just as we know it is practicable 
to supply the soil with plant-food in the form of chemicals instead 
of relying upon weathering and the decay of organic matter. These 
considerations suggest a new aspect of land culture, namely, 
constructive soil ventilation—^a definite branch of agricultural 
engineering associated with drainage. 

(In 1908 a Biindaberg sugar-planter spent a great deal of money 
in draining a large sugarcane field, and after the work was done, 

no rain came, and neighbouring planters laughed, for no water camo 
through these drains, and they said he had wasted his money. But, 
as the cane grew, it was noticed that during all the dry weather th a t 
season, when everybody’s cane was drooping, and scarcely growing 

—■■■ ■ I 1 ■■ ■ I . * 

• Rdi>rtnt<>d from the PtaiOers' Chron%ck, dated 12th May, 1917. 
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at all, the cane on this drained land kept on growing and the canes 
held up their light-green heads above all other canes in the district, 
and the crop was nearly double that on the other plantations, 
although there had been no rain and not a drop of water ran thrpugh 
the drains. The reason was that tlie moisture from below rose 
through the warm, well-aired loose soil, and the cane roots went down 
to meet it, and so they stood the dry weather and grow quickly. 

‘ —Editor, Q. A. J.) 

Before proceeding to enlarge upoti tliis idea, it will be well to 
consider what evidence exists to jiistity it. 

The importance of soil ventiLitum h.is beeji brought out pro¬ 
minently by the observations oi Howard in India. Ho has pointetl 
out that crops undoubtedly ditfer gieatly in the amount ot air their 
roots require. In India, tor example, giam requires a great deal 
ot air, and only a model ate amount ol water. In some parts of the 
country, the conditions, botli natuial and uitificial, are such that 
the roots get plenty of air. Here tins ])aiticular crop tlnives, but 
in other places, where, tor instance, iirigation conditions obtain, 
gram will not grow' siiccesslully. How'aid maintains that the 
proper piovision of air to the soil is all that is necessary for extending 
the cultivation of this useful (rop. Tlie lads are the same in regard 
to the cultivation of indigo. This croj) is largely cultivated on the 
higher levels in rice-growuiig districts. The occasional flooding of 
these higher levels due to the rise ol the rivers is the cause of the low 
yields obtained in India compared witli those obtained under drier 
conditions in Java. 

The two crops just referred to ate of course leguniiwous, and the 
detrimental effect of insufficient air is partly due to the limited 
supply of nitrogen available for fixation by the nodules on the roots. 
But that is only paitly tlie i eason; bad aeration has a general 
retarding influence upon root development. Howard has noticed 
this even in the case of wheat, which is a crop that can be successfully 
grown on every heavy land; experiments conducted at Pusar show 
that the best-grown wheat can be raised only on soil that is well 
aerated. Lastly, rice, which grows in swamps, is unable to thrive 
without a supply of oxygen for root development. This is obtained 

*■ 



1 50 AGRICULTURAL JOURNAL OF INDIA [Xlll, I. 

through the surface film of algae and otlier green organisms on these 
soils. Certain cultural operations after harvest also help to conserve 
a store of oxygen to the soil subsequent to the arrival of the rains. 

Other crops in other parts of the world are equally susceptible 
to anaerobic conditions in the soil. In regard to cotton, we know 
that this plant thrives best on soils of open texture, and that the 
principal cause of boU-sliedding is root asphyxiation, proved by 
Balls in Egypt, and fully supported by observations in the West 
Indies. Cacao is extremely sensitive to clay. That may be because 
cacao is naturally a deep-rooting plant and the clay offers mechanical 
resistance to the extension ol the roots; but it is also likely to be 
due to the fact tliat a clay soil contains less air than a liglit soil. It 
is not merely a clay sub-soil, but a clayey surface soil that has an 
adverse effect on the growth of cacao. 

Coconut trees are very sensitive to inadequate aeration. 
They will thrive only on laiul tliat is well drained either naturally 
or artificially. No harmful effect is produced on the roots by the 
presence of water ; coconuts will thrive in saturated soil provided 
the water is continually moving. This is a very significant fact 
concerning the physiological importance of soil aeration. 

In view of all these facts, >vhich come within the range of obser¬ 
vation of tlic planter himself, it Avill be admitted that soil aeration 
demands greater attention than it has received. The significant 
fact is, that air is the limiting factor to the efficiency of watei supply. 
Beyond a certain point, natei is w.isted in tlie soil if it is not aerated. 

Turning nioie particularly to the physiology of roots, it is 
very desirable to know more concerning tlieir respiration. Kespi- 
ration has been studied almost exclusively in regard to the parts ot 
the plants above giound and the generalizations have been extended 
to apply to the roots. But it does not seem justifiable to assume 
that the manner in which roots breathe under the complex conditions, 
both chemical and physical, of soil environment is the same, and 
foUows the same laws as those parts of the plants exposed to the 
comparatively sinqde,environment of the atmosphere. There is 
probably a differeiit e m the rate of respiration of the roots of certain 
plants, and as alicady suggested in this article, the growth of certain 
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crops might be stimulatetl by the artificial introtlu($tion of air into 
the soil. 

Constructive soil ventilation as an cstablislieil branch of agri¬ 
cultural engineering presupposes successful researches into the air 
requirements of roots and soil organisms. The desirable conditions 
in different cases having been determined, it should tlien be possible 
tp establish them. 

The methods of effecting soil aeration artificially would come 
within the province of the engineer. i*ossi))ly one method would 
be to lay down porous ventilation-jiipes through which air could bo 
introduced, if necessary, under pressure. In orchard cultivation 
vertical tubes might bo introduced near the trees and air pum])ed 
down them periodically. In tlie light of soil aeration belter use 
might be made of soil explosions ^\ith dynamite, to aerate clayey 
sub-soils especially. 

Investigation nnglit show that an alteration i)i the percent ago 
composition ol the soil atmosphere A\ould prove advantageous in 
sojne circumstances ; for exajuple, a high proportion ot oxygen might 
prove beneficial, or Jf> some cases the removal of an excess of caiboii 
dioxide. There is also the question of the possible value of intro¬ 
ducing gases other than those that normally constitute the air of 
the soil. A matter lor speculation is av hot her liquid air could 
be usefully employed as a soil fcitilizer. 

Finally, more might bo done to bring about a better state of 
aeration in certain (dioumstauc-es by means of methods ot culti¬ 
vation. The forking of oichard soils is still a matter of some contro¬ 
versy, and the true value of this operation requires investigation. 
The ploughing ol the sod in (ioconut plantations gives good results, 
but its relation to soil aeration is not generally recognized. 



HORSE-BREEDINO IN INDIA.* 


The world’s wastage of liorses, due to the present war, is forcing 
the Governments of the various portions of our Empire to adopt 
measures in their respective countries for stimulating the production 
of horses of a suitable t 3 rpe and standanl. 

A regidar perusal ot the JAve Stock Journal will allord very 
convincing proof of the keen and active interest which is being 
shown by all horse-lovers in the stimulation and improvement of the 
several breeds ot horses foi wliich Great Biitain has long been 
renowned. Canada, shortly before the outbreak of war, with great 
forethought had leased at a nomm<il rental a very large tract of land 
in its best liorse-brceding distiict to a company tor the purpose of 
raising horses for the needs ot its ou u and our home army. The 
Australian Commonwealth last V(‘ai lealized the urgent necessity 
for action with a view to increasing its output of horses of the riglit 
stamp for national needs. A conference, representative of all 
interests, was held in Melbourne last November, and the outcome of 
its deliberations was published in lndi«i early this year. 

Is not this the time for the Government of India to examine 
seriously the question of the supply of all horses for its military and 
economic needs, ai d to determine W'hether India cannot be rendered 
less dependent on importations to meet the needs tor such animals 
as this country is capable of producing ? 

It may with reason be argued that the Indian climate, conditions 
of soil, and want of cheap pasture lands militate against the economic 
breeding of horses and ponies of the stamp required for army pur¬ 
poses, and that, so long as Australia can supply our needs at a reason¬ 
able jllriGe, theie is no necessity to spend comparatively large sums 

• £tepriiu<Hl fc'itt th« SHgluhman, dated 19th June, 19lf. 
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on what admittedly must be a more or less costly production. ^ 
long as the Australian supply is capable of meeting our demands 
and we enjoy the free and milundered use of the intervening seas, 
these wguments have some weight. 

Insuring our Supply. 

Are we justified in anticipating that these favourable conditions 
will prevail in all future conflicts—or that our sea trade will not be 
even temporarily closed down while our Naval Forccb arc contesting 
the control of the traffic ? There must indeed be very few, liowever 
sanguine, who woidd answer this question in the affirmative. 
Admitting, then, tliat tJiese risks are real and have to bo underwritten, 
we have to consider the cheapest form of insuran<;o. There are only 
two alternative methods of insuring oiii* supply for war -(a) the 
maintenance in peace of a large reserve by importation, or (6) the 
fostering of a sufficient indigenous prcKluction to meet t he economic 
needs of the country and the army during peace, and thus through 
the civil reserve the larger needs of tJic army during war. The 
former method, to adequately safeguard our probable wants in war, 
would, even if feasible, be very costly. The second altcrmitive must 
in the long run be the cheajrer and contribute materially to the 
economic well-being of the civil and agricultural population--to say 
nothing of the immeasurable boon wliich it will confer by making 
India independent, for its riding horses, of an oversea sujrply during 
hostilities, the effects of the earlier phases of which on our seaborne 
trade cannot with safety be foretold. 

Another very cogent reason for not relying too much on impor¬ 
tation of riding horses from Australia is that its output of this class 
of horse has been declining to a dangerously low level if it is to meet 
its own needs and the needs of India. It has already failed to meet 
the full demands made on it from India during the past 18 months; 
and if after the war a standing army of any size is to be maintained 
in Australia, and as is anticipated the export of mares from that 
county should be prohibited, the supply available for thirf country 
wilt be still further seriously restricted. 
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Indian Ponies. 


There is ample evidence that in past days India possessed 
several famous breeds of horses, each breed with marked charac¬ 
teristics and true to type. The majority of these breeds were of a 
small or pony type, famous for their powers of endurance under the 
most trying conditions, and much prized by their owners. Amongst 
these breeds, not only famous in the areas of their origin, and from 
which they generally took th.eir names, but almost throughout India, 
were the “ Ileccanis,” “ Kathiawaris,” “ Marwaris,” and in the 
Punjab the Dhanis," Ibiiuol,'’ and Kajal.” Many of these 
breeds are known and remembered with respect by tlie older gene¬ 
ration of British Oflicer still serving in India, and at the present time 
would be welcomed in our fighting units and transport corps in 


India and Mesojiotamia. 

Up to tlic latter ])aTt of tlie 18tli (icntury hardy horses were 
essential to tl\e almost iiwfessant internecine struggles between the 
various ra(;es and clans tlu'onglioiit India and to other needs of the 
country; but fi'om tliat time tlie progress of law and order, the 
development of irrigation canals, railway tiaflic, ajid motor-cars, 
have been (tonlributory causes to tlie decline of h.orso-breeding for 
economic purpiises, and the (Jloveriunent of India have during the 
past I‘20 Olid years devoted certain sums aiuiually to the production 
and im£»rovcment of horses, ajid to liclp to keep tlie liorse-breeding 
industry alive for arjiiy. 


Government Ac tion. 


'I’lic earliest actioii oi Goveriinient in tlie production, or in 
encouraging the prodiictioji, of liorses in India dates back to some¬ 


where about the > ear 1795 by the establishment of the Bengal Studs 
notably at Pusa and Buxar—and sbice that year the methods 


adopted, tlie areas of operation, and the system of control and 


administration, have gone through many phases and modifications. 


, The class of stallions tried have included most specimens of the 
known light horse breeds of both the West and East—and the 
captious, destructive 'critic can doubtless point to many errors of 
judgment and management—but a careful examination of the more 
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recent methods of operation and (jontrol must carry the conviction 
that the present generation is profiting by the errors of the past, and 
that it could, provided more facilities are afforded, do much to 
remedy those errors. 


Errors in Breeding. 


The worst error in the opinion of a large school of men, who 
have devoted much time to the study of horse-breeiling in many 
coimtries, is the too lavislx use whiiili lias been made of imported 
sires of Western breeds. These sires wore introduced presumably 
with the object of increasing the size and substance of tlie stock up to 
the standard wliich Great Britain has cdiuuited her sons to deem 
the essentials of a good huntei* or troo]) horse, but the great, differ¬ 
ence between the climate and soils of Britain and India seems to have 


been overlooked, and there is little doubt that the more important 
qualifications which arc absolutely nciiessary to endure the 


climatic conditions of this country have been sacrificed for the lesser 


advantage of more size. 


In the light of past exjierimcuts ajul failures, many of those who 
arc in a position to judge are of the opinion that better value for the 
money spent in the past on trying to improve horses by the infusion 
of Western blood could have been obtained in the improvement of 
pure indigenous bi eeds by t he process of selection. The Ahmednagar 
Stud which is devoted to the production of stallions of pure Eastern 
breeds affords the strongest evidence of what can be done by selection 
and proper mating; a visit to this Stud and an inspection of its 
pure Arab, Kathiawari, and Marwari stock would convince the most 
sceptical of the value to India of these breeds. 


A careful study of the operations of the “ Nagar ” Stud convinces 
the visitor that the Government ought to devise, with the co-opera¬ 
tion of the Turf Club, a scheme by which these attractive specimens 
of Eastern blood can prove their prowess on the turf—^not in five 
furlong races carrying the metaphoric “postage stamps,” but 
at distances over Ij miles, 9 stone 7 lb. to 10-7 on their 
backs. 
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We would then know that we are infusing into the future 
generation of potential troop horses the essential qualification of 
“ stamina.” 

Encouraging BREEDiNOh 

There is every evidence that the present tendency is to mitigate 
the errors of the past by encouraging a greater use of pure-bred 
Eastern sires, and in this connection the Western India Turf. Club 
is to be congratulated on its timely gift to Government of Rs. 30,000 
per annum for 5 years to be distributed in 200 premiums to the 
owners of brood mares which fulfil certain conditions, the first of 
which is that they must have at least one strain of Arab or Indian 
country-breil in the last two generations. The other conditions 
entail the marcs being up to a standard in girth, height, and shank 
measurements, wliioh are considered necessary for tliese mares when 
suitably mated to breed a cavalry lemount. The mares when 
awarded a premium must be in foal, or with foal at foot,, to a 
Government stallion. 

This form of encouragement is one tliat must have a very much 
more direct and early influence on horse-breeding than the offer 
of large prizes of tiie turf, which tend sometimes to produce mere 
galloping machines, often with exaggerated faults of conformation 
whicli preclude their subsequent use at the stud with any hope of 
producing horses for national purposes. 

It may be accepted as an axiom that certain climates and soils 
can best proiluce and carry a more or less defined stamp of horse, 
and any attempts at opposing these dictates of nature are bound 
to lead to failure and disappointment. 

The Best Horse for India. 

The past history of the indigenous breeds of India and experi¬ 
ments during the last 100 years go to prove that the conditions of 
climate and soil in India are suited only to the smaller types of hard, 
wiry horses, and npt to the larger types that are produced in north- 
f western countries. These small types can, without sacrifice of the 
:ei^ntial oharavtens^ics, be improved almost without limit by the 
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process of selection and up to say 16-1 in height, and would probably 
prove themselves to be superior, for campaigning in a hard country, 
to horses of a larger and often leggier type. 

Any measures of an adequate nature must entail a very consi¬ 
derably larger expenditure than has ever hitherto been devoted to 
the encouragement of horse and pony breeding in India-that is 
if it is ever to be self-dependent for its horse supply- and the present 
affords a very opportune time to the turf clubs, local administrations, 
and all lovers of horses for patriotic co-operation A\ith Government 
in the furtherance of this very important national purpose. 



RURAL SCIENCE, INCLI'DTNCt SCHCOL-GARDENINCr.* 


BY 

R. N. SHERIDAN. 


IlJ view of tlie opinion expressed, at the Agricultural 
Education Confereiuie field last year at Simla, that information 
about what is being done in other countries regarding agricultural 
education, be made a feature of the Journal, the following inter¬ 
esting article has l)een reproduced.— [Editor.] 

Definition of a School-Garden. 

A SCHOOL-GARDEN may be roughly defined as any place near, 
or attaclied to, a school in which the })upils are taught to grow and 
care for plants. It may be only a few yards in extent, or it may 
cover quarter of an acre or more. Its size is less important than the 
nature of the work done. In it the pupils learn how to grow plants, 
to take an active interest in their surroundings, and to become 
more familiar with what is going on in the plant world. It will 
easily be seen that the siiliool-garden is practically useful in any 
rural district, but its true educational value must not be under¬ 
estimated nor overlookeil. The pupils are taught not merely how 
to work land. They are taught to observe and to think, to use 
their hands, eyes, and mind in conjunction. Concrete facts are 
presented, and the pupils are taught to think in realities and not 
in symbols. Real objects and visible changes are considered in the 
school-garden where the plants arc seen and the processes of growth 
observed from week to week. 

• Reprinted fro.ni the Journal of the Departrnm of AgricuUure and Teehnkal Jtutruelion 
for Inlandi toU XV JI, ne. 2. 
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Evolution of the School-Garden. 

About the year 1695 a German monk diseernetl the educational 
value of a garden attaolied to liis orphanage, but it was many years 
later before ideas as to the utility of gardening in this (tonnection 
for children received much consideration. However, about the 
beginning of the nineteenth century gardens and small farms were 
set apart for the instruction of the younger workmen and sons of 
labourers on several large estates. Out of this practice grew many 
farm and agi’icultural stjliools in wliich (ioiirses of study were given 
to the children of farmers and labourers. Gradually a belief arose 
that something sliould be done for tlie cliildren of rural sciliools in 
the way of definite instruction with a bias towards matters ])ertaining 
to rural life. The reasons were not educat ional but e(ionomi(i, and 
were intended to encourage the young to take an interest, in their 
.surroundings aiul to check the emigration from the country to the 
(iity. 

About 1820 several German States introdu(!cd tlie culture of 
fruits and vegetables into rural schools. In the ye.'ir 1809 it was 
required in Austria and Sweden that, wherever practicable, gardens 
should be attaclied to rural schools. During later years France, 
Russia, Switzerland, England, Scotland, America, and Canada 
followed the lead in recognizing school-gardening in the curricultim 
of their elementary schools. In the case of Belgium, courses in 
horthailture were made (‘•om}>ulsory in her elementary schools. 

School-Gardening in Ireland. 

For many years past a certain amount of instruction has been 
given in various schools throughout Ireland, and in County Limerick 
an endowment scheme existed, and still exists, by means of which 
grants are given to enable teacliers to provide tools and appliances 
for garden work. Each year the school-gardens in the county are 
inspected and prizes awarded for tlie best kept gardens. The work 
done in some schools was, however, of a somewhat desultory nature 
and of comparatively little educational value to the pupils who 
did not receive a sufficient amount of practice in the various*cultural 
operations. 
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About the year 1909 the present scheme of Bural Scien<!e, 
including school-gardening, was introduced, and a fair amount of 
progress has been made with it. Its aims are to awaken in the 
children an intelligent and living interest in the district immediately 
surrounding their hoTnes and to teach them to understand the princi¬ 
ples of plant growth and their application to agriculture and 
horticulture. The child begins by studying the life of a plant, its 
various fiunitional activities, its relation to soil, water, air, light, 
and other factors that help or hinder it in its gi'owth towards 
maturity. Thi.s is accomplished by direct observation aiiu actual 
experiment on tl\c part of the pupil who then, in .-he garden, 
applies the knowledge acquired to practice of simple observations, 
such as seed-sowing, planting, watering, etc. In addition, practice 
is obtained in the care and use of tools and in the preparation and 
working of soil for plants. 

Later the ])upils become acquainted with the physical features 
of the district and distribution of luimaji activities depending on 
such features, and liaviiig acquired a knowledge of the life-history 
of the plant, they proceed to study its environment and become 
more familiar with external factors, such as weather, soil, etc., which 
influence the growth of plants. 

The following flguros show the progress made in school-gardening 
in England and Scotland, wnei e the scheme is worked on somewhat 
different lines to those adopt- d in Ireland. In Great Britain more 
attention is paid to the actual raisin*’ of crops than to the utility 

of the subject as an instrument of educational value in rural 
schools. 



j 

1 

England 

Scotland 



Schools 

Pupils 

Schools 

Pupils 

1909-10 

1010-11 

1911- 12 

1912- j:i 

1913- *I4 


1,816 

2,176 

2.B16 

2,780 

3,011 

av9s 
39,531 1 

46,479 
.M),917 
56,037 

60 

140 

m 

380 

497 

940 

2,578 

4.401 

6,600 

9,127 


It will be s^n that school-gardening has made rapid progress 
f these two .cmmtries. In England, in 1902, there were 387 school- 
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gardens where instruction was given to 4,337 pupils. In 1916 there 
were over 3,100 school-gardens in operation out of a total of 19,000 
public elementary schools. 

In Wales, for the year 1913-14, there were 213 .school-gardens, 
in which 3,719 pupils received iiwtruction. 

In 1912 there were 70 school-gardens in Ireland in which about 
1,200 pupils received instruction. Tlie number of .scliool-gardens 
in operation has now increased to 120 in the present year, and the 
total number of pupils rec-eiving instruction is about 2,600. 

School-gardening may be made the ba.sis of .. national system 
of agricultural and horticultural education; and in this country, 
where very many of the cliildren receive their only education 
at a National School, it should be made an integral part of tJie 
curriculum in rural schools. 


11 



AX EXPERIMENT IN RURAL BIAS IN A SECONDARY SCHOOL.* 


The Boys’ Intermediate School at Welshpool afEords an inter¬ 
esting example of an experiment in rural bias in a Welsh Interme¬ 
diate School. Recognizing that agriculture was the main industry 
of the neighbourhood, the Governors, with the concurrence of the 
Board of Education, decided some years ago to introduce into the 
curriculum of the school a marked agricultural bias. A special 
grant from the Board of Education was promised, and the Governors 
arranged a course that was designed to prepare an intending farmer 
for farm life, for an Agricultural College, or for a University College, 
while at the same time affording a suitable preparation for other 
professions, such as the medical, legal, ministerial, and scholastic. 

For the agricultural bias the school was well selected. It is 
situated between lowland and highland farms ; three kinds of sheep 
(Shropshire, Kerry, and Welsh) are seen around it; the country is 
sympathetic, and the interest of the Elementary Schools is easily 
aroused so as to produce active support and preparation. Markets 
and most agricultural operations also are within reach of the school 
which possesses a special agricultural room for experiments, a garden, 
and agricultural plots. 

It can be said that the agriculture taught is in itself an 
awakening a.id inspiring part of a good general education; the 
interest and intelligence evoked have an appreciable effect on the 
mastering of other subjects. But the extension of an agricultural 
bias to the older subjects of the curriculum has a still wider effect. 

The bias is most apparent on the science side of the school. 
Chemistry becomes the main subject and has outdoor as well as 
indo6r laboratories, but Physios is also taught. Botany becomes 

• ExtrActod from the* Report of the Board of Education under the Welsh Intermediate 
Eiaeatwn Act, tof the year 1916. 

( 162 ) 
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largely agricultural, and to a slight extent medicinal. Geography 
taught in the modern way lias a bias that is very useful to 
agriculture. Tlie boys bring anytlung that attracts them in field, 
lane, or hedgerow into the school for discussion and explanation. 
Mathematics takes a bias that makes the subject interesting even to 
the unimaginative. Manual work is given the right suggestion. 

Welshpool children learn languages witli more difficulty tlian 
children in some other parts of Wales. The neu bias will bring life 
into the learning of languages. In English, well-written books 
describing nature and wild life can take the place of some of the 
fiction now^ read. In Welsh, the most beautiful lyric in a modern 
language of HtIc-s is a description of the life of a sliephcrd on the 
BerwTU; one of the most terse and picturesque prose romanc(‘s is a 
minute desciiption by a practic-al fanner ot life on an upland 
Montgomervshiie farm. In Latin, the boys were interested m the 
descriptions and praise ol country lite in the Georgies. History 
ceased to be an uninteiesting collection ol polit ical facts; its economic 
aspect, from the Welsh (’istercians to tlie development of modern 
sea power, made it w'hat it can be, the most interesting subject in 
the cuniculum. 

The expeiiment has now been completed and has well served 
its purpose. It was tried under very favourable <‘onditions: the 
Governors w^ere sympathetic ; the Headmaster tlirew his whole 
energy into the attempt; the teachers of other subjects readily 
intioduced a bias that made each subject appeal more directly to 
their pupils. It has demonstrated that a bias is a help to an efficient 
general education, and not a hindrance. The lessons to be learnt 
from it are now made available for, and should be taken to iieart in, 
every school in rural Wale* in which the curriculum is not that best 
adapted to the future needs of the pupils. Especially sliould they 
encourage the Governors and teachers of schools in the industrial 
districts, wffiere the attempt lias not already been made, to find a 
bias that will make education more useful and more interestmg, 
and thereby more efficient. 



INDIAN COTTON COMMITTEE. 


The Gorernment of Inrlia, in the Tlevenue and Agriculture 
Department, issued the following Resolution on 27th September, 
1917: - 

“The question of extending the cultiva'-ion of long-stapled 
cotton in India is one which lias frequently eng.^ged the attention of 
the Government cf India. Tt has again been lu’ought into s])ecial 
prominerwjo us the lesult of recent investigations by the Board of 
Trtide wrhich have shown the importance in Inqieiial interests of 
ulcreasing the pioduction of tliLs (lass of cotton within the Empire. 
The Government of India consiilor it desirable that India should 
co-operate in tlie solution of this inoblem, and they believe that the 
interests of this country in the matter will be found to coincide with 
those of Ijancashiie. It has repeatedly been urged by mainifac- 
tuxers m India that it is of even greater importance to them than 
to manufacturers elsewhere, that sufficient cotton of long staple 
should be forthcoming in this coiuitry, and that the exteiibion of the 
growth of improved cotton wrould react most favourably on the 
manufacturing industry. TI\ere are certam areas in which there is 
reason to believe that long-staple cotton will give a sufficiently large 
yield to enable it to be grown at a profit. Here the problem is one 
mainly of organization. In other areas, which include the majority 
of the cotton-growing tracts in India, a type of cotton combining 
yield and quality in sufficient degree to enable it to compete 
suoeessfuUy with the prevailing short-staple types does not appear to 
have beyi as ynt evolved and the question of research will enter 
largdy into the solution of tbq problem. An extension of the 
Iprowlb of long-staple cotton in the above two cases wouldi in all 

■' ■< m ) 
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probability, prove of great benefit to the cultivators owing to the 
hi^er prices which long-staple cotton commands, provided that 
the full benefit of these prices can be secured to them by improve¬ 
ments in the system of marketing and by the prevention of the 
harmful practices of adulteration and damping winch have done 
so much in the past to lower the reputation of Indian cotton. In 
these circumstances the Government of India have derided that the 
possibihties of extending the growth of long-staplc<l cotton in India 
should be investigated by a Committee constituted as follows :— 

J. Maokenna, Esq., C.I.E., I.C.S., Agri- 
cultuial Adviser to tlie Governinent 
of India .. .. .. President. 

P. Hodgkinson, Esq., lifember of the I 
Coimcil of the British Cotton Grow'- 
ing Association 

N. N. Wadia, Esq., Member cf tlie Coni- 
mittee and ex-Chairman, Bombay • 

MilloNvneis’ Association 

G. S. Henderson, Esq., Officiating ^Members. 

Imperial Agriculturist .. 

W. Hoberts, Esq., Principal and Profes¬ 
sor of Agriculture, Lyallpur Agri¬ 
culture College 

H. F. Ashton, Esq., Executive Engineer, 

Punjab .. .. .. J 

F. Noyce, Esq., I.C.S. .. .. Secretary. 

“ The Committee will examine the work which has been 
in the various provinces of India in the establishment of long-stapiw 
cottons. It will report regarding the possibility of the extension 
of any methods which have led to success. It will investigate the 
causes of failure where this has occurred, and, if it finds that the 
failure has been due to agricultural, irrigational, or economic causes 
01 to administrative difficulties, will propose appropriate remedi^. 
It will cany out a detail^ study of local conditions in each cotton- 
{prowing tract and will enquire into the possibility of improvmg 
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esdsting methods of ginning and marketing and also of preventing 
adulteration and mixing. It wdU further report on the possibility 
of improving the accuracy of the cotton forecasts and geneially of 
making the statistical information published by Government of 
greater utility to the cotton trade. Finally, it will submit recom¬ 
mendations in regard to the staff required and the organization 
necessary for tlie development of the cultivation of long-stapled 
cottons in tracts whicJi it considers suitable for that purpose. 

“ Tlie Committee will assemble at LyaUpur on the 8th October, 
1917, and will tour in such parts of India as it may coDsider necessary. 
The Government of India trust that Jjocal Governments and 
Administrations will afford the (k)mmittee all the assistance it may 
require and will comj)ly witli any request for iiiformation and advice 
which it may address t(» them." 


The Committee toured fiom 8th October to 26th November in the 
Punjab, Sind, the United Provinces, tlie Central Ihroviiices, and Central 
India. The iollowing is tlie second half of the tour programme:_ 


Lahore 

Lyallpur 

Karachi 

Mirpurkbas 

Bombay 

Alimedabod 

Viramgam 

Barla 

Surat 

Navsari 

Dharwat 

Hubli 

Gadag 

Nandyal 

Quntm 

l\ladia8 

f 

Madura 

Virudupati 


. January 7th—10th. 

January 11th—15th. 

January 17th—21st. 

January 22nd—24th. 

January 26t})—February 3rd. 
February 4th—8th. 

February 9th and 10th. 
February 11th. 

February 12th—14th. 
February 15th. 

February 17th and 18th. 
February 19th and 20th. 
February 21st and 22nd. 
February 23rd and 24th. 
February 25th and 26th. 
February 27th—March 4tb. 
>Iarch 5th—7th. 

March 8th and 9tb. 



NoTies 


16 :^ 


Tttticorir .. .. March 10th—13tb. 

Coimbatore .. .. March 14th—17th. 

A visit to Hyderabad may be necessary.— [Editor.] 

« 

* * 

AMERICAN COTTON IN THE PUNJAR 

In my note in the July (1917) issue of this Journal the area 
under American Cotton in the Punjab was estimated at 200,000 
acres. This estimate was based on sales of seed. More information 
being available, the area was returned at 213,000 acres in August. 
Figures obtained for all areas from the Irrigation Department, at 
the time of writing (October 4), how'cver, exceed the original estimate 
of the Agricultural Department in Maiujli whi<jh was for a sown area 
of 250,000 acres. 

The total area now returned is as follows :— 



Acrea 

Lower Chenab Canal 

137,200 

Lower Bari Doab Canal 

81,137 

Lower Jbelum Canal 

36,282 

Upper Cbenab Canal 

7,779 

Upper Bari Doab Canal 

2,000 

Other areas 

1,000 


Total 264,917 


The heavy raiirs at the end of September caused much damage 
to flowers which would have become bolls and would be ready for 
picking by early December. Damage is estimated at 4 annas in the 
rupee. If the weather in October and November is favourable, 
a yield of 6| to 6 maunds per acre may be anticipated. Pickings 
will start about October 10th at Montgomery ajid October 16th at 
Lyallpur. The higher area now returned compensates somewhat 
for the damage caused by rains and wind. The condition of the 
crop up to September 10th indicated a heavy yield of 7j maunds.— 
[W. Roberts.] 

* « 

WILLINGDON DAIRY HERD SALE. 

At Ganeshkhind, Poona, on the 20th September, a very suc¬ 
cessful sale of surplus stock belonging to H. E. Lord Wfllin^on’s 
herd of Karachi milk cattle was carried through. 
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The following were put up for auction:— 

4 cows, 

6 yearling and 6-quarter bulls, 

7 yearling and 2-year heifers, 

a total of 17 head which realized Rs. 6,281, giving the splendid 
average of Rs. 310 per head. 

The best price obtained was Rs. 500 for the heifer Yuvrani 
bought by the Chief of Dhrangadhra (Kathiawar). Yuvrani’s dam 
gave over 4,000 lb. of milk. Two of the yearling bulls got 
Rs. 360 apiece. 

Tliese results must be very encouraging to His Excellency the 
Governor of Bombay whose strenuous efforts to awaken public 
interest in breeding pedigree cattle are obviously meeting with 
success. At the sale it was interesting to see a good turn-out of 
Indian Chiefs. --[G. 8. Henderson.] 

* 

* * 

RESULTS OF BERSEEM CULTIVATION ON SOME DAIRY FARMS. 

The following summary of the results of cultivation of berseem 
on the several military farms in the 3rd Lahore Division, dur ing 
the past seasoji, furnished by the Director of those farms will be 
read with interest:— 

Ambala, IJ acres, sown in sajidy loam, from 10th to 29th 
November, irrigated with well water (Persian wheel) and top-dressed 
between cuttings, yielded five cuttings and produced 94,666 lb. of 
green fodder, an average of 789 maunds per acre. 

{Note, This is the first trial of berseem cultivation on th is farm.) 

Perozepur, 4 acres, sown in September on loam soil, top-dressed 
With town rubbish and irrigated with well water (Persian wheel), 
yielded six cuttings and produced 172,155 lb. of green fodder, an 
average of 637 maunds per acre. 

{Note, The first cutting was spoilt by weeds.) 

JULLUNDUR, 5^ acres, were sown in October ; SJ acres on sandy 
^m previously down to grass and unmanured, and 2 acres on 
Mwmred-loam, , inoculated. .Both plots were irrigated with well 
water (Persian wheel). The former yielded in five cuttings 



iiotBd 


169 


102,339 lb. (365 maimds per aore), and the latter 139,007 lb. in 
five cuttings or868maunds per acre; a total yield of 241,346 Ib.^ 
green fodder, or an average of 646 maunds per acre. 

(i^Tote. The crop on the 3J acres of new land suffered from 
frost, but was saved by premature cutting and a top-dressing 
of stable litter.) 

Multan, lOj acres, sown in October on a loam soil heavily 
top-dressed with old stable litter and inoculated, and irrigated with 
well water (Persian wheel), yielded five cuttings and produced 
508,107 lb. of green fodder, an average of 606 maunds per acre. 

Lahore Cantonment, 36.^ acres, sown in October, with chiefly 
home-saved seed, on loam soil unmanured and irrigated with canal 
water direct flow, yielded six cuttings and produced 1,695,365 lb. of 
green fodder, averaging 646 maunds per acre. 

{Note. 12 acres were only cut three times and left for seed 
estimated to yield about 3 maunds per acre. Irrigation was very 
intermittent.) 

The following is an abstract of the above operatiojis : - 


Station 

. 1 

! Area cultivated! 

j in acres 

1 

1 

Out-turn in Ib. | 

1 

Aveisge per 
acre in maunds 

Ambala ... 

:i T'" 

91,055 

789 

Forotepur 

Jnllunaur 

4 

172,156 

! 537 


241,346 

546 

Multan 

104 

508.107 

eo5 

Lahore Cantonment 

36} 

1,595,356 

645 

1 

Total 

58 

i 

2,611,618 

! 662 • 


* Total average. 


The total yield is equivalent to 1,165 tons of green fodder, 
averaging 20 tons per acre.— [G. S. Henderson.] 

* 

* * 

PECULIAR MINERAL REQUIREMENTS OF CROPS. 

There is a prevalent idea that particular plants may require 
relatively large quantities of comparatively rare elementary subs¬ 
tances without which they cannot grow healthily, and that this 
may in part explain the restricted local occurrence of certain species 
and the resteiction of certain crops to certain areas. 
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If this be so it is possible that liability of a crop to disease in 
any particular place, by indicating deficiency of some essential 
element, may be turned to account as a means of ascertaining such 
peculiar requirements of crops. 

An effort in this direction was made on the Ranchi Farm during 
the recent monsoon, and though no result was obtained, the publi¬ 
cation of this note may lead to suggestions for improvement of the 
method, which is probably defective. 

Groundnuts on the Ranchi Farm have for the last two years 
been so severely attacked by fungus diseases, even on new land, 
that the crop has been reduced to less than half of the normal. In 
order to as(5ertain whether this failure were due to deficiency of 
some element in tlie soil, the ashes of such a weight of leaves, stalks, 
and nuts as would normally grow on a certain area were mixed 
with water and applied to one-tenth of that area. The residue was 
treated with excess of sulplmric acid and applied to another tenth. 
The treated J»reas were just as diseased as the rest of the crop.— 
[A. C. Dobbs.] 

* 

#■ 

THE FIVE MOST PROMISING BREEDS OF MILCH CATTLE 
AND TWO BREEDS OF BUFFALOS IN INDIA. 

The five best breeils of milch cows in India\are :— 

Breeii 

1. Sindi 

2. Sanhiwul 

3. Hansi or Hanni Ilittsar 

4. (iir 

6. Onfcole 

1. Sindi cattle, in common with most breeds,best in their 
own locality, but they have been exported as far iifield as Poona 
and do well Many are sent to Bombay annuall/ 

2. Sanhiwal cattle have spread all over Northe'rn India in the 
Military Farms Department, and do well in most plaW- 

•3. The Hansi docs not bear removal from it4 own district 
so well as those above mentioned, and although it does well in 
Cawnpore and AUahabitd, it deteriorates rapidly ii Jubbulpore 
and Calcutta. ^ 


Sind, more eapecially in tt* Karachi District. 
Montgomery District of Punjab. 

Hissar District of the PunjA^< 

Tho Gir Hills of KathiawarA 
Southern India, Madras Presi\{ li'ncy. 



NOTitS 


in 


This breed appears unsuitable for humid climates. 

4. Gir cattle are found in Bombay in considerable numbers, 
and appear to do well in moist climates. They Ixave not been 
tried on a large scale in the Farms Department. 

5. Ongole cattle have not to my knowledge been exported to 
any extent, and they are known only in Southern India. 

Buffalos. The premier breed ol butlalos in India is the Delhi 
or Murrah breed. This animal )\as been transported successfully 
all over India, though it undoubtedly excels in the southern part 
of the Punjab. 

Another breed of buffalos winch is well knowji is the Surti 
breed from Gujarat. This breed does well in Bombay but has not 
done so well in Poona. It appears that a hot plains district suits 
this breed best. Indeed, experience seems to indicate that buffalos 
thrive best in hot dry places. For example, these animals do 
excellently in the hot rainless distric-ts of Sind, but very indifferently 
in the humid districts of Bengal. —[«/our/irtZ of Dairying and Dairy 
Farming in India, July 1917.] 

1|C 

% 

ELECTRIC FARMING AND SOME RESULTS. 

The great w'atcr-power ujidertakings in India, kikjIi as the 
Bombay hydro-electri(5 schemes, the Cauvery, and the Kashmii- 
Jhclum schemes, will have a considerable beaiing upon industrial 
development, and it will be of gi-eat interest to those engaged in 
agrarian pursuits to study the possible benefits of (Jieap electric 
pow'er on farms and plantations. Electricity is becoming a very 
important factor in our industries, and its application to the greatest 
one of all will be of widespread inteiest even in this ancient land 
with its hoary agricultural methods. The British Development 
Commissioners obtained, some time ago, a grant from the Home 
Treasury, and have recently taken over Huntington Court Farm, 
neat Hereford, for the purpose of thoroughly testing the use of 
electricity as an aid to food production. The idea is to discharge 
electricity from a system of thin wire sprearl over the areas to be 
treated. The wire network is supported on insulators connected 
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to poles with a span of thirty feet or so, between every two supports, 
and is high enough to enable farming operations to be carried on 
without interference with the apparatus. A high-tension alter¬ 
nating supply of electricity is used, and this, together with a small 
transformer of valves for rectifjring, and an automatic time-switch 
for controlb’ng, forms a system less costly than any previously in use. 
Moreover, it is so laid down as to be practically ** fool-proof.” The 
current consumption is not great, and the anticipated increased 
yield per acre of spring wheat, barley, oats, clover, and certain root 
crops will be eagerly welcomed. The use of electricity in British 
agriculture has aroused much interest in scientific farming circles 
for the last fifteen years, and this latest action of the Government 
is distinctly helpful. So far back as the seventies of the last century. 
Professor Lerastrom of Stocldiolm noticed that plants seemed to 
thrive better as the result of the electrification of the air around 
them. Since then it has been repeatedly proved, especially on 
iaxms fitted up with the Lodge-Newnian apparatus, that cereal 
crops are markedly increased in yield. 

The ratio of increase is even greater in the case of vegetables, 
potatoes, and artichokes growing to a great size without their edible 
qualities being at all impaired. In Germany where the use of 
electricity in agriculture lias also been introduced in the hope of 
securmg a greater food-supply, it has been found that in dry weather 
the electrical discharge does not benefit the crops, so spraying with 
electrified water has been tried. So far as British agriculture is 
concerned, the Development Commissioners have set out to give 
the project a fair trial for a period of not less than three years, and, 
in addition to employing the highest experts in electricity and 
farming, are obtaining the supervision of the Board of Inventions 
and Research. 

As to the results of electrifying crops, the British Board of 
Agriculture has published in its Journal a report of a valuable experi¬ 
ment in electric farming which w^as carried out at Lincluden Mains 
|;Pdrm, Dumfries, dming the year 1916. An acre of suitable ground 
witt oats was subjected to electric treatment for eight hundred 
liours during season; an equal acreage in other 
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portioiis of the same large field, also sown with oats, was not so 

treated. When the crops were gathered in, it was found that the 

yield of grain from the electrified area was 40 per cent, larger than 

that from the imelectrified portions, while the yield of straw was 

88 per cent, larger. At the prices current when the crop was reaped 

the increased value works out at six pounds seven shillings per acre, 

thus providing an ample margin of profit after due allowance is made 

for the cost of the current used, which, at the rate of a penny per 

Board of Trade unit, would amount to about eleven shillings. 

Certain observations made at Lincluden Mains would also a})peaT 

to indicate that the benefit of aj\ electric discharge is not confined 

to the first year, but may extend to a second year at least. Thus 

a field which had been electrically treated in 1915 produced a much 

heavier crop of clover in 1916 than a similar field which had not 

been so treated. If further observation and experiments show that, 

in addition to an immediate increase of the treated crop, the electric 

discharge may also benefit a succeeding i.rop, it is obvious that the 

agricultural value of the process is very much enlianced.— [Indian 

Industries and Powers vol. XIV, no. 12, August 1917.] 

♦ 

COTTON-SEED OIL INDUSTRY. 

At a meeting of the Yorkshire Section of the Textile Institute, 
Mr. C. W. Leather read a paper on the utilization of waste products, 
coveting many different substances which had previously been 
regarded as worthless. Referring to cotton-seed oil industry he 
said:— 

“ There has been a great revolution within late years in the 
utilization of the cotton-seed, obtaining most valuable commercial 
by-products which at one time were allowed to go to waste with 
the seed in the form of manure. Cotton-seed was garbage in 1800, 
a fertilizer in 1870, a cattle food in 1880, and a tabic food and many 
other things in 1890. The manufacture of cotton-seed oil and all 
of its resultant by-products furnishes one of the best examples of 
the development of a business based upon the utilization of a waste 
product. One of the principal uses of cotton-seed oil is tlie manu¬ 
facture of compound—a mixture of lard, oleo stearine, and refined 
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cotton-seed oil, making a most palatable *and economical food. 
Another product of cotton-seed oil—white cottolene—is a mixture 
of oleo stearine and cotton-seed oil. This product marks, perhaps, 
the highest development of cotton oil as a food product. Cotton 
oil is also used in the making of salad oils, packing sardines in the 
oleomargarine industry for miners’ and cathedral lamps, tempering 
oils, oils for heavy tool-cutting machines and for mixing with putty. 
The cheapness of cotton-oil, compared with other fats, as well as 
its excellent soap-making properties, has caused it to be largely 
used by soap-makers in America. Cotton-seed oil is used to-day 
to a great extent by bakers. It is also used as a substitute for 
olive oil. Chemists and physicians now recognize cotton oil as a 
high-class food product. —[The Indian Textile Journal, May 1917.] 

* 

* * 

COTTON RESEARCH. 

The decision of a great I^ncashire firm to set aside £10,000 
a year for five years lor the purposes of scientific rescaixih and 
education is quite the most robust evidence of faith thus far noted. 
The Tootal Broadhurst Lee Company’s example necessarily makes 
a mark upon the minds of other leaders in the cotton industry, and 
it should dispose finally of parsimonious jiromptings or of incli¬ 
nations to half-do the work. The business of raising a fimd foi 
cotton research has begun, and the programme mapped out for the 
Research Association includes four piincipal heads: the collation of 
reports upon the scientific work already done, the founding “ some¬ 
where in the British Empire ” of a cotton-growing experimental 
station, the establishment of laboratories for research into manu¬ 
facturing processes by men borrowed from other institutions for 
the purpose, and the foundation of a separate research institute 
with its orvn staff ot experts. The scheme conflicts with the opinion 
of those who hold that the universities are the proper custodians of 
applied as of pure science and the natural guardians of scientific 
industry. The scheme seexQS to provide for the employment of 
assistantef of university training, and for the occasional services of 
m^bers of university stalb. ^ Upon these terms the relations between 
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institutes controlled by traders and universities under other control 
may be both intimate and fruitful. Tlie more heavily that 
manufacturers finance research the more probable it is that they ivill 
wish to retain its administration in industrial hands.— [Journal of 
the Royal Society of Arts, dated 31st August, 1917.] 

* 

* « 

COTTON CULTIVATION IN CHINA. 

The London and China Telegraph draws attention to a pamphlet 
dealing ivith the cpiestion of cotton cultivation in China, published 
by the North China Daily Nows and Herald, Ltd., Shanghai. Tn 
this the question of cotton cultivation in Chiim is dealt with in a 
very compact and convenient form. It will jjrobahly surprise 
many people to learn that China ranks third among the cotton- 
producing countries of the world. Tlie average rao]! of America 
is betw'een thirteen and fourteen million hales, that of India about 
four million bales, and that of China is conservatively estimated to 
be in the neighbourhood of two million bales. Unfortunately there 
are no statistics concerning the cotton grown in Ciiina, so that no 
positive statement can be made as to tlie acreage under cotton 
cultivation. In the usual Chinese fashion there seems to be no 
order or system. Cotton is plantwl, say, in a given district, then 
beairs, then cotton again, and so on; but the estimate of production 
given above is thought to be nearly correct. As the writer of the 
pamphlet says, if any real effort is to be made to better tlie quality 
of Chinese cotton and to increase the yield per acre, it will not only 
be interesting but most important to know% first of all, the approxi¬ 
mate acreage now’ under cultivation. Such figures, he suggests, 
could be obtained by the Chinese Department of Commerce, or 
Agriculture, were those departments of the Government induced 
to take an interest in the matter, as the information could be got 
by means of reports from the various lekin and tax offices throu^out 
the country. That China could be made the leading cotton-producing 
country of the rvorld is, he says, no wrild statement. Experiments 
made in the vicinity of Shanghai during the past iew years show 
that the yield per acre can easily be increased threefold simply by 
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selecting seed, by prepaiing the land in advance of planting, by the 
use of bean and other fertilizers within the means and reach of all 
Chinese farmers, and by properly weeding and caring for the plant 
from planting time until the plant has matured. The yield per. 
acre could be trebled under ordinary scientific cultivation, and 
there is practically no limit to the extent to which the acreage 

might be increased. 

What is needetl is Government action. The author makes 
suggestions as to what direction it should take. He states tha,t 
by using the services cf trained cotton experts, and by the wise 
expenditure of money, the Chinese Government could greatly 
improve the quality and quantity of Chinese cotton, thereby 
emiching the country and the people and benefiting greatly the cotton 
industry as a whole. This could be done by the establishment of 
Government experimental farms in the various cotton-giowing 
districts of Cliina. By experimental culture and the adoption of 
plant selection and seed selection, by experimenting with ferti¬ 
lizers, it could be determined which particular plant is best suited 
to a particular locality—details we need not dwell upon. Although 
it may be too much to expect that the Government would do so 
from the very beginning, to carry out the work thoroughly would 
mean the opening of experimental farms, each of about 10 acres 
(60 mow), at ten or twelve centres, but if a start were made with 
half that number much good work could be done. The farms 
should all be linked together under one system with one head in 
control, a foreign chief cotton expert, who would have full charge 
of a cotton culture I'.epartment of the Department of Agriculture. 
Every othei- cotton-growing country in the world has its experi¬ 
mental farms, and China to-day stands alone as the one country 
that does notlimg towards bettering the quality cr increasing the 
yield of its cotton. Theie is reason to believe, however, that the 
(government is alive to the importance of the matter. Since Ifiist 
year an American cotton specialist was engaged by the Mmistry of 
Agriculture to start , an .experimental cotton culture form. This, 
at any rate, is a beginning,* but how far he has proceeded with hjs 
work: is not yet knowp. As the author^ of the pamphlet observes, 
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wbetber the desired end will be attained depends much on the 
authority given him. If he is given a free hand it is safe to state 
that some worth-while thin^ will be done; but if he is liandicappod, 
«aEf foreign employees of the Government usually arc, with no real 
authority of his own, the outcome is entirely problematical.— 

[Jowrmd of tJie Royal Sodely of Arts, dated 31st August, 1917.] 

* 

* « 

SERVICES RENDERED BT BIRDS TO AGRICULTURE. 

In the Revue ScierUiJique for July 14-21, 1917, M. Andr4 Godard 
directs attention to the iniportant services rendered by birds to 
agriculture. The depredations of insects on cultivated crops, 
both at home and abroad, he points out, are so serious that it is 
well that we should realize their extent and the good that is done 
by truly insectivorous species of wild birds. The opinions of many 
authorities are quoted, and figures given in support of their various 
statements, which show that enorjnous numbers of insects, insect 
larvae, and eggs are annually destroyed by bir<ls, which, if permitted 
to live, would make profitable cultivation impossible. M. Godard 
is of opinion that although^ many species may appear to bo injurious, 
they are really beneficial when tlie nature and quantity of their food 
are carefully considered. He seems to regard the situation as one 
in which we must be content to put up with a small amount of 
damage by birds or absolute disaster due to injurious insects. Whilst 
fully agreeing with all the author claims for the truly insectivorous 
species, we must differ from him in regarding the damage done as 
small, and bearing in mind that tlie tridy injurious species are 
comparatively few in number, we think that agriculture will best 
benefit by the elicitation of a thorough and detailed knowledge of their 
feeding habits and the nature of their food throughout the whole of 
the year, and the enactment of wise measures for the destruction 
of such species as are known to be too plentiful. We believe that 
in France, as in Great Britain, many of the insectivorous species 
of wild birds have suffered owing to the unrestricted increase of the 
commoner and injurious species, and the situation is one that will 
not improve by neglect or by the shutting of one’s eyes to the actual 

faots.'^iVa^tffe, dated 9th August, 1917.] 

* * 
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A MODEL VILLAGE CO-OPERATIVE SOCIETY. 

In the beginning of 1910, one oi two members of the Sen^ants 
of India Society selected Hadapsai village, some eight or nine miles 
outside Poona, to start a co-operative credit society for the benefit 
of the poor agriculturists. The original number of villagers at the 
time of registration of the society slowly grew to 30 ; and to-day 
it stands at 161 . The members come from all the sections of the 
village community, and the society is thus truly representative 
of the various interests residing in the village. The society 
commenced its operations in April 1910, with the members* capital 
of roughly Rs. 2,600, supplemented by a Government loan of 
Rs. 2,000. The by-Ian’s allowed, during the first year, borrowing 
by the society to the extent of Rs. 8,000, and an individual member 
could be given a loan up to Rs. 300 only on personal security. 
To-day the society is authorized to borrow up to Rs. 1,25,000 and 
can give to an individual member a loan of Rs. 2,000 purely on 
personal security. The society ])aid interest {it the rate of 6 per cent, 
during the first year on deposits fixed for one year. Now it has 
been able to bring it doivn to 5^ per cent, on fixed deposits for one 
year, 6 per cent, is allowed on those fixed for two years, and 6| per 
cent, on sums thfit are fixed for three years and upwards. Loans 
are given to members at 9^ per cent, or half a pice per rupee per 
month, while some of the poorer members were paying interest to 
their money-lenders at 18 percent, on the security of land and the 
crop. Luring the first year the amount collected by w^ay of deposits 
from members and outsiders amounted to Rs. 7,449. How far 
the society has been able to wHm the confidence of its members and 
the general public can be well gauged from the fact that the deposits 
received by the society last year amounted to Rs. 47,393, which 
sum is distributed as foUoivs: Rs. 13,203 from men-members; 
Rs. 3,410 from women-members; Rs. 8,177 from male non-members 
in the village; Rs. 6,487 women non-members in the same village; 
and, Rs. 17,116 from outsiders. 

TVowtea’s The reserve fimd during the seven 

years of transactions amounts to Rs. 11,520, and including this 
and other items such {^d^osits, entrance fees, gpfts, etc., etc., the 
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society has at its disposal to-day a capital of over Bs. 1,00,000. An 
interesting feature of these deposits is to be noted in tlie fact tliat 
about one-fourth of these comes from women including outsiders. 
An educational fund collected mostly by members for tlio purpose 
of affording greater educational facilities to the children of the 
villagers has been deposited and it now amounts to over Rs. 2,000. 
Even buried money amountuig to nearly Rs. 4,000 has been 
unearthed by the society. Nearly as much interest as was eariuxl 
by the society, during the first four years of its existence, was earned 
by it during the last year only. A sum of Rs. 24,650 has been 
procured so far, as interest by the society; on this basis it can bo 
roughly estimated that the net gain to the members effected in 
respect of payment of interest can be roughly put at Rs. 25,000, 
and including other charges which every borrower has to pay in 
various shapes, it may he even put at nearly Rs. 60,000. 

In all these transactions there has been no loss of a single 
rupee, members being as a rule prompt in their payments. Most 
of the loans are short-term, i.e., for 12 months; in a few cases the 
term of loan is extended t'o 20 months when the crop of sugarcane 
of a particular kind is delayed. Thus the working of the society 
has been extremely satisfactory; and so far there have been no suits 
in court-. Members generally borrow for protliictive purpose*, 
money being applied to agricultural neetls, such as manure, seed, 
bullocks, agricultural implements, land improvements, fodder, 
water-tax, land-tax, sinking of new wells and repairing old ones. 
The members of the society own nearly half the sugarcane area of 
the villfige. Improved methods of agricultiue arc being steadily 
introduced. Supply of capital at a low rate of interest has also 
given an impetus to the improvement of agriculture. The area 
under sugarcane has increased, and 40 acres of these are cultivated 
according to the methods adopted by Government at the Manjari 
Farm. Ammonium sulphate, which the people had never heard of 
before, is now used to the extent of Bs. 2,000 nearly per year. Over 
60 ploughs of the modem type have been bought by the yllagers, 
and 10 new wells have been sunk. The work of the society has 
been done at a considerably low cost, the amount spent last year 
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WM less than Rs. 200, and this included the secretaries* pay, contin* 
gencies, etc., while the total turn-over was Rs. 1,69,700. 

WillingdmCs appreciation. Speaking at the sevaqi^ 
annual meeting of so useful an institution. His Excellency Lord 
Willingdon said that co-operation was the corner-stone of agriculture 
and he wished to see as many agricultural co-operative credit 
societies established in India as possible. The Hadapsar Co-operative 
Credit Society was one of the model societies of this presidency. 
There was one point that had struck him rather forcibly, 
and that was the reference to the desire for litigation inherent in 
the people. As he saw it in the presidency, that desire had been 
followed by tragic and serious consequences, and he was delighted 
to find that through the work of their society they had reduced 
litigation. They had introduced a spirit of honest rivalry and, as 
it seemed to him, had fostered in their midst a spirit of co-operation 
and self-help. He congratulated them on what they had done. 
His Excellency wished at that stage to give exfuession to the obligation 
he felt himself under, to the selfless work and untiring energy 
displayed by the members of the Servants of India Society. To 
him it seemed as if the Servants of India Society, of which 
Mr. Devdhar was a senior member, was never weary of well-doing for 
the benefit of the people of India. They must bear in mind the 
fjict that if they wished to raise the people of India to a higher plane, 
they must do whatever lay in their power to better their condition. 
Unless they could infuse a brighter atmosphere into the homes*of 
the people of India, unless they could help to render those homes 
more happy, and healthier than they were, they could not expect 
to uplift the people of the country. It was for this reason he was 
BO pleased to be there that evening. They had started in a very s mall 
way as a co-operative credit society, but, as he understood, they 
had branched out. They now owned their own oil-engine and 
crusher, and he believed he had now to open the machine for 
cTudhing oUcake. 

His, Excellency hoped that responsible persons would come 
forward to take a real and particular interest in agricultuzid 
CO'Operatiofl. If they ,o<^d get up such a ^irit throughont 



NOTES 


18t 

leagtb and breadth of India they would do an imniense amount of good. 
Politioal reforms would come, personally he wanted them to come, 
but unless they raised up a claas of citizens capable of giving sound 
advice to the people of this country, tlieir work would not be well 
done. His Excellency was perfectly coniideut that as the society 
had done so well in the past it would be equally successful in the 

future.— [Commerce, dated 4tli October, 1917.J 

* 

IMPORTANT INDUSTRIAL PROJECT. 

]\1essrs. Tata and Sons have, I understand, decided to open 
a margarine factory at Ernakulam, in the Cochin State, with the 
respectable capital of about a quarter of a crore of rupees. The 
Cochin Durbar lias not only juomiscd tlic gift of a site, but also 
other help. Coconut is one of tlie principal agiuiultural 
products of the West Coast, especially of that region known as 
Kerala, which ccmprises Bdtish Malabar, Cochin, and Travancoie. 
The great bulk of this produce is expoited to foreign niaiLets, 
especially Europe, eitJiei in tJie form of dessicaled nuts or in tlie 
shape of oil extracted from it. Punack, which is the refuse left, 
is also ci^orted largely to the Continent. The oil and dcssicated 
nuts are (jonvertod into margarine and soap, and the oil(;ake is used 
for cattle food. There are a number of oil-mill concerns werking 
in Cochin, Calicut, Ponnani, Alle[)pey, Qiiilon, Trivandrum, and 
Shertally. The mills are all worked by j)owei, and total well into 
four figures, but the ejqnessefs are mostly ol the rotary type and 
similar to the country chucks. The larger cojicerns are mostly 
owned by the capitalists from Bombay, ancJ the tiafle, as it stands, 
is in a flourishing condition. Messrs. Tata and Sons’ endeavour to 
treat the raw material and export the manufactured product is 
certainly to be conimended, but if the efTet^t of it will be to destroy 
competition and thus conduce to the idtimate reduction in the price 
of the raw product, the Malabar protlucer will not have much to be 
thankful for. There is, however, no room for despair on this head, 
because if, along with the manufactme of margarine, a coconut 
yaxn .and fibre factory is also starteil for dcahng with cocoilut busk, 
-the combined concern can pay an excellent dividend even after 
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pa 3 aiig a bighei price for tbe raw material than wbat tbe market 
values of coconuts were before tbe war.— [Commerce, dated 4tb 
October, 1017.] 

« 

* 4i 

MALARIA AND AGRICULTURE. 

A NATIONAL institute is to be established in Italy having for 
its objects tbe investigation of tbe relations between malaria and 
agiioulture, tbe study of tbe direct and indirect causes of tbe 
unbealthiness of malarial districts, and the organization of a 
campaign against those causes.—[iVa^Mre, dated 4th October, 1917.] 



PERSONAL NOTES. APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


Dr. W. H. Harrison, AgriuiiltuTal Chemist, IMadras, has been 
appointed Imperial Agricultural Clicmist, Piisa. IJo took over 
charge on the 10th November, 1917. 

* 

* * 

The designation of Imx)erial Bacteriologist, Muktcsar liubora- 
tory, is changed to Director an<l First Bacteriologist, Muktesar 
Laboratory. 

* * 

Mr. a. W. Shilston, M.R.C.V.S., returned from military duty 
and assumed charge of the jiost of J>econd Bacteriologist, Mulctcsar 

Laboratory, on 9th October, 19] 7. 

* 

* * 

Lieut. E. C. Bowes, Army Veteiiiuiry Corps (Sjjecinl Reserve), 
has been ai)X)ohited to officiate as Pathologist, Muktesar Laboratory, 

with ehect from 9th October, 1917. 

* 

* * 

The services of Mi‘. S. E. Andrews, Engmeer, Mulrtcsar 
Laboratory, werepkeed at the disjtosal of the Railway Board, for a 

period of two weeks, with effect from the 12th October, 1917. 

* 

* * 

Mr. D. ^T. Chadwick, I.C.S., who has been appointed the 

first Indian Trade Commissionei in London, assumed charge of 

his duties on tlie forenoon of tlie 8tb October, 1917. 

# 

* 

* 4 * 

M. R. Ry. M. R. Ramaswami Sivan, Avargal, Senior Assistant 
in Chemistry, Madras, has been aj^pointed to act as Government 
A^ioultural Chemist in x>lace of Dr. W. H. Harrison appointed 
Imperial Agricultural Chemist. 

( m ) 
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The Hon’ble JVfr. G. F, Keatinge, C.IJB., I.C.S., Director of 
Agricultuie and of Co-operative Societies, Bombay Presidency, 

was granted privilege leave for one month from 1st October, 1917. , 

* 

# * 

Dn. Harold H. Mann, Principal, Agricultural College, Poona, 
was appointed to act as Director of Agriculture and Co-operative 

Societies, vice the Hon’ble Mr. G. F. Keatinge on leave. 

♦ 

* * 

Mr. J. B. Knight, M.Sc., Professor of Agriculture, Agricultural 
College, Poona, held charge as Principal in addition to his own 
duties, vice l)i. Harold H. Mann acting as Director of Agriculture 
and Co-operative Societies. 

Mr. T. F. Main, Deputy Director of Agriculture in Sind, has 
been granted three months’ privilege leave with effect from the 
6th October, 1917. 


* 

* * 

Dr. \V. Burns, Economic Botanist, Bombay, has been trans¬ 
ferred to tlie Indian Army Reserve of Officers as a Lieutenant 
and attached to the U4th Mahrattas. 

* 

♦ * 

Mr. S. L. Ajrekar, B.A., Assistant Professor of Mycology 
at the Agricultural College, Poona, has been appointed to act as 
Economic Botanist to the Government of Bombay, vice Dr. W. Burns, 
permitted to join the Indian Army Reserve of Officers. 

Ik 

Ik * 

Mr. G. S. Kulkarni, L. Ag., Assistant Mycologist under 
the Ifoonomic Botanist to the CTOVernment of Bombay, has been 
appointed to act as Assistant Professor of Mycology at the Agricultural 
^llege, Poona, vice Mr. S. L. Ajrekar appointed to act as Economic 


* 

* ik 


Mr.^ B. C. Burt, B.Sc., Deputy Director of Agriculture, United 
Provinces, IS ^aced on special duty under the Munitions Board of 
the Umted Provinces. 
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Pandit Nand Eishors SnARifA, Divisional Superinteiideut of 
Agrioulture, Central Circle, United Piovinces, jjas been appointetl 
to officiate as Deputy Director of Agricidtiure, Central Circle, 
Cawnpore, vice Mr. B. C. Burt on special duty. 

* ^ 

Mr. P. H. Vick, Agricultural Engineer, Cawnpore, was grautetl 
privilege leave for five weelcj, witli effect from the 12th September, 

1917. 

>ii lie 

Mr. a. W. Fremantle, Special Officer in charge of Bavinc 
Beclamation, U. P., has beeii granted extraordinary leave without 
allowances for one month in cojitimiation of tJjat already granted 
to him. 

* 

« * 

Dr. R. d. D. Graham, Economic Botanist.Central Piovinces, has 
been appointed a Second-Lieutenant and postwl for duly under the 
Deputy Director of Agriculture, Mest»p<'tamia Kxjieditionary Force. 

1(1 

Mr. C. P. Mayadas, M.A., B.Sc., wJio lias been jippointed to the 
Indian Agricultural Service on probation by the GoxTriiinent of 
India, is appointed to be /Vssistant Direrjtoi of Agriculture and 

posted to the Southern Circle, Central Provinces. 

* 

« * 

Mr. R. Branford, M.R.C.V.S., J.C.V.I)., Siipcrintondenl of the 
Government Cattle Farm, Hissai, is posted to llissar, from 2nd 
August, 1917, on return from leave, relieving (’ai)lain li. ]\lorris wlio 
reverted to his substantive appointment of De])uty Superintendent, 

Government Cattle Farm, Hissar, on the same day. 

♦ 

* * 

Mr. a. C. Dorbs, B.A., Deputy Director of Agriculture, Chota 
Nagpur Circle, was granted privilege leave foi fourteen days from the 
15th November, 1917. 

♦ 

* >i> 

Mb. B. a. Collins, I.C.S., Registrar cf Co-operative Societies, 
Bihar and Orissa, is appointed Controller of Munitions, Bihar and 
Orissa Circle, under the Indian Munitions Board in addition to his 
other duties, 
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The services of Temporary Captain G. C. Sherraxd, Supply and 
Transport Corps, formerly Deputy Director of Agriculture, Bihar 
and Orissa, have been brought to the notice of the War Of&ce by 
the late Sir Stanley Maude, Commander-in>Ghief, Mesopotamia 

Expeditionary Force, as deserving of special mention. 

♦ 

* * 

The Bengal Provincial Co-operative Conference at its last 
sitting recommended that power should be given to co-operative 
societies to bring non-transfeiable occupancy holdings to bale for 
debts payable by members. It is understood that the question of 
the transferability of occupancy holdings will shortly be taken up 
by the Local Govermnent who have appointed a Committee to deal 
with it in all its aspects. 

* 

* 

At the instance of the Government of His Highness the Maharaja 
of Mysore, a Conference to consider questions coimected with 
the “spike” disease of sandal wood, which is responsible for an 
aiuiual loss of Rs. 6 lakhs to the State, Avas held in Bangalore from 
the 4th to the 6th October, 1917. The Conference was presided 
over by Dr. Coleman, Director of Agriculture, Mysore, and the 
Governments of India, Madras, Coorg, and Mysore were all repre- 
sentetl. The object, of the Conference was to establish a certain 
amount of co-ordination among the various workers on the “ spike ” 
disease. 

# 

* * 

With a view to prevent the spread within the State of any plant 
disease the Mysore Legislative Council passed on 30th September 
last a Destructive Insects and Peats Act which empowers Government 
to declare any specified area or locality to be an infected area in 
respect of a certain crop and to order seizures, inspection, 
disinfection or destruction of any crop in an infected area 
or of crops ui contact or proximity thereto. Provision has 
been made for compensating the owners of crops destroyed 
by order, where the crops so destroyed are not themselves infected. 
A breach of a rule under 'the Regulation makes the offender on 
oonviotion by a Magiii^trate liable to a fine not exceeding Rs. 500i 
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The Magistrate has, however, been given tlie discretion of discharging 
a first offender with a warning. The Kegulation has received the 
assent of the Maharaja. 

4 > 

4 * * 

WAR SERVICES OP OFFICERS OF xXGBlCULTURAL AND VETERINARY 

DEPARTBIEN’fS. 

The following is the list of offiijers of the Agricultural and 
Veterinary Departments who have been or are on war service :— 

Imperial Department of Agriculture in India. 

Messrs. J. Walter Leather and J. H. Walton, and 8 Indian 
assistants. 

Imperial Baderiological Laboratory^ Muktesar. 

Drs. R. V. Norris and G. H. K. Macalister, and Mr. A. W. 
Sbilston. 

Provincial Departments of Agriculture. 

Bengal .. Messrs. K. McLean, P. J. Kerr, and A. D. 

MacGregor, 10 Veterinary Assistants, 
and 1 Laboratory Assistant of the Bengal 
Veterinary College. 

Bihar and Orissa Messrs. E. J. Woodhoiise, N. S. McGowan, 

and G. C. Sherrard, and 3 Veterinary 
Assistants. 

United Provinces Dr. A. E. Parr, Messrs. G. Clarke, W. N. 

Harvey, R. D. Fordham, W. S. Smith, 
and T. S. Davies, and 17 Veterinary 
Assistants. 

Punjab Messrs. H. Southern, H. E. Cross, 

D. Meadows, and W. A. Pool, and 2 
Veterinary Inspectors and 38 Veterinary 
Assistants. 

Bombay Messrs. T. Gilbert, W. Burns, Ef S. 

Farbrother, and K. Hewlett, * and 12 
Veterinary Assistants. 
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Madras .. 


Central Provinces 


Assam .. 

Burma .. 

N.-W. P. Province 


Messrs. E. Ballard and Boget Thomas 
(Cotton Work in Mesopotamia), and 1 
Veterinaiy Inspector and 5 Veterinary 
Assistants. 

Dr. R. J. D. Grrabam, Messrs. J. H. Ritchie 
and F. J. Plymen, and 3 Veterinary 
Inspectors and 16 Veterinary Assistants. 

Mr. A. G. Birt, and 7 Veterinary Assistants. 

Colonel G. H. Evans, Major T. Rennie, and 
Mr. C. J. N. Cameron. 

7 Veterinary Assistants. 


Tlie following officers liave been appointed as Recruiting 
Officers or tbeir services bare been placed at the disposal cf tbe 
Indian Munitions Board:— 

. Hon. Mr. C. A. H. Townsend, Diiector of Agriculture, Punjab. 
Mr. C. G. Leftwi(ili, Director of iVgrioulture, C. P. 

Mr. B. C. Burt, l)e})uty Director of Agriculture, U. P. 

Mr. G, Evans, Deputy Director of Agiiculture, C. P. 


TENTU MEETING OF THE BOARD OF AORICULTtTRB IN INDIA. 

The Tenth Meeting of tbe Board of Agriculture in India was 
held in the Council Hall at Poona from tbe lOtb to 15tb Decem¬ 
ber, 1917. It was attended by 90 members and visitors. His 
Excellency Lord Willingdon, Governor of Bombay, presided over 
tbe opening meeting which was also addressed by the Hon’ble Sir 
Claude Hill, Mcmlier ih charge of the Revenue and Agriculture 
Department of tbe Government of India. A full account of the 
meeting, together with a photograph of the Board, will appear in 
the April Number of the Journal. 



HevuwiS. 


Note on Cattle in the Bombay Presidency.— By tlie Ilon’ble Mr. 
G. F. Keatinge, (M.E., Director of Agriculture, 

Bombay. Bulletin No. 85 of the Dopartjneiit of Agriculture, 
Bombay. Price As. 11 or Is. 

Mr. Keatinge lias written a veiy painstaking acjcomit of tlio 
cattle found in Bombav. The rejxut tlcals witli tlio general and 
economic considerations of the question of cattle and cattle breeding, 
and is well worth the lareCul study of .iny one interested in this 
most important agricultural question. The subject is dcjilt with 
under the following heads : -Distrut <‘attle censuses for the years 
1886 to 1911 : a note on Hie principal brectls of cattle and their 
breeding grounds : a general acfunint of the comlitions under which 
cattle are bred: a detaileil account of the breeding grounds 
and conditions : fodder : breeding : economic aide of the question : 
milk and meat: general recommendations. 

There are also some very good maps accompanying the report, 
which add greatly to the clearness of the subject matter. The 
tracts where the different breeds are found arc marked on these 
maps ; though, of course, it is to be understood that in many places 
the different breeds so overlap that it is impossible to say definitely 
where one begins and the other ends.—[G. S. H.] 

* 

♦ ♦ 

The Fruit Garden in India (in Bnglish and Urdu). —By Babu Chatea Sen 
Digambbi, Head Clerk, Government Botanical Gardens* 
Saharanpur. Printed at the Mufid-i-Am Press. Price R. 1-8. 

This book deals with the culture of common fruit trees in the 
plains as well as on the hills, and contains general information and 

( 189 ) 
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instructions on the following points:—(1) How to lay out a fruit 
garden; (2) Seasons of fruiting: Suitability of soil; (3) Time and 
Method of Planting; (4) Planting distance; (5) Preparation of 
ground; (6) Manuring; (7) Pruning; (8) Watering; (9) Propa¬ 
gation ; and (10) How to improve fruit trees that yield unsatis¬ 
factorily or show stunted growth. 

Tliougli the information contained in the book is scrappy andf 
there are many inaccuracies in printing, we think that this bi¬ 
lingual 'publication has filled a distinct want and should prove of 
some value to those interested in the cultivation of fruit trees, 
especially in Upper India, and to those in charge of District Board 
gardens and nurseries, -[Editor.] 
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NOT ENOUGH TO EAT ? 


To THE Editor, 


The AfjricuUural Journal of India. 


Sir, 

Tiie article entitled " Not Enough to Eat ? ” in your October 
issue was perhaps reprinted from the T>idminnn in order to invilc 
comment. 

To say that at any given moment there are some peoj)le in the 
world who have not enougli to eat, and to ask what would happen 
if this were true of everybody is to suggest an impossible contrast. 
An “ Old Settlement Officer '* must be aware that even before the 
war and in England not only some people, but a very large pro¬ 
portion of the population was h.abitually underfed, and no probable 
shortage of food production can cause more than a moderate increase 
in the proportion of imdorfed throughout the world, while many 
will continue to eat too much. 

It is in fact primarily a question of dLstribution, and if the 
British Government is not already alive to the necessity of devoting 
almost the whole of its energies ijnmediately after the war to the 
increased production of shipping, an “ Old Settlement Officer ’* will, no 
doubt, urge it upon them both as an obvious use for the enormous 
amount of labour and machinery now employed in making munitions, 
etc., and with a view to cheapening footl in Europe, assisting emi¬ 
gration, and generally accelerating the establishment of new normal 
conditions. 


( 191 ) 
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It is no doubt right tliat the question of food supplies should be 
urged upon the Government of India, but the specihc remedy 
suggested is hardly worthy of an “ Old Settlement Officer,” who 
must be aware that the direct method of increasing the acreage of 
food grains Is not the best method of increasing the food supply. 

To begin with, such an arbitrary disturbance of systems of culti¬ 
vation would upset the distribution of labour over the agricultural 
year and cause bad cultivation and a decrease in total output. Then 
again “ food graiius ” are not necessarily or even obviously the most 
economical food crops. 

One of the best methods of meeting such a crisis as is anti¬ 
cipated, would be to increase the consumption of animal food in 
Europe by high feeding of the available livestock—the females for 
milk ])rofluGtion anfl the males for early fattening. Such high 
feeding can bo most economically contrived by supplementing the 
by-i)ro{lucts of food growing at home with the by-products of two 
of the great gr(>u])s of c,rops groum in India for export—cotton and 
oilseeds. The value of the best oilcakes in England is normally 
about the same as that of wheat, while oil in the form of margarine 
is about three times as valuable as wheat as a human food, so that 
the substitution of wheat for oilseeds in the limited shipping space 
available woiikl hardly be economical. 

The export of oilseeds will in fact meet two of the most urgent 
food requirements of Europe without upsetting the really very 
delicate equilibrium of the Indian cultivator’s economy. 

As regards cotton, it is not suggested that the production of 
cotton seed should be increased, but the substitution of food grains 
for cotton in pure cotton tracts would probably result in little, if 
any, increase in the net food supply, and would mean an enormous 
loss to the cultivator. 

What does really seem to be required is an all-round intensi¬ 
fication of production in India such as can be best effected by the 
raising of prices of agricultural exports at the earliest possible 
moment. If shipping be not available early in 1918, something 
might be done by buying up oilseeds and wheat immediately after 
harvest, from .lanuary to May, or by encouraging reasonable 
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Speculation in . these commodities at tliat time, so as to ensure that tlie 
cultivator would realize the demand in time to make his own airango- 
ments for increasing their acreage before the monsoon. 

Some system of publishing cuiTent market prices throughout 
the monsoon might also be developed, so that wlicn the time 
comes, the cultivator may decide whether wheat or oilseeds, which 
to some extent compete in Northern India for the same land, will 
pay him beat. 

Yoius faithfully, 
(jIroundnuts. 

October \% 1917, 
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number of wells, and also to the more economical distribution of 
canal water, “ the net annual addition to the subsoil water 
supply is now considerably less than it was 20 years ago, and 
he concludes from this “ that there is a permanent tendency 
towards a fall in tlic subsoil water level.” 

Finally, he suggests certain possible remedies or palliatives to 
counteract this tendency. A permanent fall in the water level of 
10 feet or more would no doubt placje out of action or seriously reduce 
the inflow of a large number of existing kutchu and fucca wells 
since, for the most part, they are sunk to no great depth below the 
subsoil water level. 

The question, therefore, which Mr. Molony raises, is of such 
great importance to the agricultural prosperity of these provinces, 
more especially of Oudh which at present is wthout canal irri¬ 
gation, that I may perhaps be excused if I endeavour to tUrow 
further light on the subject. 

In order to show more clearly the expansion of irrigation which 
has taken place within the last 20 years, instead of taking the whole of 
the Provinces as Mr. Molony has done, I have selected two tracts :— 

(1) The canal-irrigated tract in the province of Agra, comprising 
the districts of Saharanpur, Muzaffarnagar, Meerut, Bulandshahr, 
Aligarh, Muttra, Agra, Ktah, Mainpuri, Farrukhabad, Etawah, 
Cawnpore, Fatehpur, and Allahabad. All these 14 districts are 
irrigated front one or otlier of the canals—Ganges, Lower Ganges, 
Eastern Jumna, and Agra. This latter canal also irrigates in the 
Delhi and Gurgaon districts outside these provinces. 

(2) Tlie all-irrigated tract in Oudh, comprising the 11 districts 
of Shahjahanpur, PiUbhit, Lucknow, Unao, Rae Bareli, Sitapur, 
Hardoi, Klieri, Sultanpur, Partabgarh, and Barabanki, all of which 
lie in the Ganges-Sarda Doab. These districts have been selected 
M being those, with possibly one or two exceptions, into which 
irrigation by means of a canal from the Sarda river is likely to be 
introduced in the near future : this tract is moreover typical of the 
best well-irrigated part of these provinces. 

I have also selected for comparison the famine years of 1896-97 
and 10O7*O8 for^the reason that, in years of such severe drought as 
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these, the utmost use is made of all possible sources of irrigation, and 
a comparison therefore offers tlic best possible index of the increased 
measure of protection against famine afforded by tlie extension of 
canal and well irrigation. Tl\e olimatie. conditions in both these 
years were very similar. Tn the canal and well-irrigated tracts 
the total rainfall in 1896-97 was 16*8 and 22’4 indies, and in 1907-08, 
17*26 and 20*86 inches res])octively. The monsoon of 1896 began 
on 15th June and ended on 27th August: in the following cold 
w'eather 0*2—0*6jinGh of rain fell in November, 0*2—1*0 incli in 
December, and about the same amount again in January. The 
monsoon of 1907 began during tlie third week of July and ended 
in the last week of August; in tlie following winter some useful 
show’ers fell in January and February. Although the total rainfall 
of each year w^as practically the same, ih.e monsoon of 1907 lasted 
only five weeks and the following winter rains were not only later 
but smaller in amount so that on the whole it may l)e said that the 
drought of 1907-08 w'as the more severe from an agricultural point 
of view. 

TitE Canal-irrigated Tract. 

Table I (pp. 204-5) gives the agricultural and irrigation 
statistics of this tract for 1896-97 and 1907-08. 

The Agricultural Department’s records for 1896-97 do not 
show the total area irrigated. This has been interpolated by me 
in the following manner: the total canal-irrigated area is knowji 
from the Irrigation Department’s records and an addition equi¬ 
valent to a percentage derived from the figures for 1907-08 has 
been made to the total ek-fasU area irrigated from wrells and other 
sources ; the two added together give the total area irrigated during 
the year very approximately. 

Comparing the ek-fasli figures for irrigation from wells and 
other sources, since there is unfortunately no record of the corre¬ 
sponding dchfasli figures, w'e find that in 1907-08 well irrigation 
decreased by 0*2 per cent.; this is somewhat surprising if the figures 
for the number of wells available in each year be compared. The 
well figures for 1896-97 are not, however, believed to be very accurate 
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and tie numler of wells actually in use las not been recorded. 
There has been, it is believed, a small increase in the number of 
wells constructed for irrigation purposes, but nothing comparable 
to the increase since 1896-97 in the well tract. That the figures 
show a small decrease must be due to canal extensions such as the 
Mat and Fatehpur branches resulting in the displacement of well 
by canal irrigation, and also in some measure to the reduced supply 
in some of the wells in 1907-08 owing to the fall in the ground- 
water level. The figures for 1907-08 show an increase of 14*8 per 
cent, in canal irrigation and of 8*3 per cent, in the total area irrigated. 

When the monsoon ends as prematurely as it did in 1896-97 
and 1907-08, the lack of moisture in the soil necessitates irrigation 
for the preparation of the seed bed for the winter crops; the valuable 
sugarcane crop too requires a watering at the same time. Hence 
the available supplies in the canals during the months of October 
and November, the season for the sowing of the rohi crops, deter¬ 
mine the mhi area irrigated from the canals. The supplies 
during these two months were lower in 1907-08 than in 1896-97 
and also throughout the rahi season : the average daily discharge 
at the heads of the canals “ utilized ” throughout the mhi was 
9,986ciwecs in 1896-97 and 8,814 cusecs or 1,172 cusecs less in 1907-08. 

The depths of water on the irrigated area based on the utilized 

discharges at the heads of the canals were as follows:_^For the 

kharif 2*80 and 2*62 feet, for the mhi 2*17 and 1*79 feet, and for the 
whole year 2*41 and 2*11 feet respectively. The depth of 2*11 feet 
is equivalent to a depth of 0*45 foot over the gross area commanded 
by the canals, viz., 14,704,000 acres. 

The reduction in the mhi depth is to a certain extent a measure 
of the economy effected in the distribution of water, but it is not an 
absolute measure, as in such years two waterings at least in addition 
to the paleo are required for the proper maturing of the crop, and 
so many with a diminishing supply it is not possible to give to the 
whole area which has received a peileo watering. In 1907-08 for 
this reason partial or fulh remissions bad to be'granted-on’some 

7 per ceiit. of the area paleoed, which figure was probably larcer 
than that for 1896-&7. ^ ^ 
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As far as I am aware, there has been no such serious fall of the 
ground-water level in this tract as to cause anxiety to tlie irrigatom 
from wells, although the fall which is the natural result of a sequence 
of dry years has been well marked. The fall, moreover, has to some 
extent been lessened by the moie continuous running of the canals 
on account of the drought, resulting in increased see page therefrom. 

In the case of this tract, therefore, the main question does not 
appear to me to arise and the palliative measures proposed by 
Mr. Molony need not in consequence bo considered. 

The only tract within the area commanded by canals, and not 
a very large one, with which I am acquainted, in which there has 
undoubtedly been a considerable and permanent fall in the 
ground-water level, is that lying along the Karon Naddi in the 
Muttra District and may be referred to here as bearing on this 
question. 

In order to relieve excessive flooding which occurred higher up this 
valley in the Aligarh District some time in the eighties, the channel 
of the Karon Naddi was rectified and improved. In my opinion 
the fall in the ground-water' level which has since been observed 
is chiefly due to the quick removal of the water w'hich previously 
accumulated in widespread depressions within the catchment 
area of this Naddi and, in some small degree also, to the deepening 
of the channel by erosion and not, as has been often suggested, 
to the abstraction of water from the Jumna, which nins at a 
distance ofsomel4milesparallel to this tract, by the Jumna canals. 

For the past 30 years or so the Iixigation Department has kept 
annual records of the rise and fall of the ground-water along various 
lines across the Junma-Ganges Doab, roughly at riglit angles to 
the general slope of the country from west to east. These obser¬ 
vations are made twice a year, in November when the level may be 
expected to be at its highest and in May when it may be expected 
to be at its lowest; they are made at suitable non-irrigation wells 
at intervals of two or three miles along these lines. 

When the writer was Chief Engineer in the United Provinces 
the question of a Sarda Canal for Oudh again came to. the bront 
ATid HimilftT observations were ordered to be made across the 
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Ganges-Sarda Doab and these, if the canal is made, should afEord 
valuable information as to its effect on the ground-water level. 

In the case of the Jumna-Ganges Doab the observations were 
unfortunately not instituted until some years after the construction 
of the canals as their importance was not then recognized. It is 
known, however, that the rise due to seepage from the canals, 
especially in their proximity, has been considerable. 

The main object of these observations is to enable the Canal 
Engineer to watch the rise of the subsoil water level in order 
to be ready to adopt certain measures, such as surface drainage, 
restricted irrigation, etc., to counteract the combined effect of 
rainfall, irrigation, and seepage in unduly raising this level. 

It was not realized until some time after the introduction of 
canal irrigation into these provinces that the water poured on to the 
land, in addition to the seepage from canal channels, not only tended 
to raise the ground-water level unduly, which led to water-logging in 
low-lying tracts, but also rendered the soil loss capable of absorbing 
the natural rainfall, which led to serious flooding in wet seasons. 
During a series of wet years in the eighties the resultant evils became 
so serious and created such an outcry against the canals that exten¬ 
sive drainage measures were undertaken, consisting in the improve¬ 
ment of the natural drainage channels and the construction of many 
miles of surface drains. These measures Irave proved entirely 
satisfactory and but few complaints of water-logging or flooding 
being due to the canals are now heard of. 

In confirmation of this I need but instance the deplorable 
condition of the Farrukhabad District in the eighties after a cycle 
of wet years as compared with its present condition since extensive 
drainage works were carried out by the Irrigation Department. 
It has been, however, conclusively proved by the late Mr. J. K. C. 
NicoUs {mde his Eeport on the Kali Naddi Drainage) that canal 
irrigation as compared with the excessive rainfall played but a 
minor part in the deterioration of that district. 

It is suggested by'Mr. Molony as a matter for serious consider¬ 
ation whether the policy of surface drainage has not been carried 
too fat by the Irrigation Department. 
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In regard to the natural phenomena suoh as raintall, floods, and 
climate it has been truly said that men’s memories are very short. 
There is no proof whatever that the climate of India is clianging, 
the law of averages must prevail, and the recent cycle of dry years 
will be followed, as surely as the night follows the day, by a cycle of 
wet years. The United Provinces are frequently subject to cyclonic 
storms witli heavy rainfall towards the close of the mojisoou, which 
occasion widespread flooding. I have a very clear recollection of such 
,a storm in the first fortnight of October 1903 which, fii some three or 
four days, g^ve the extraordinarily heavy rabifall of 18 to 20 inches 
over the whole of the area commanded by the Lower Ganges Canal, 
some 10,500 sq. miles, and was the caiLse of serious and extensive 
flooding; nevertheless the drains constructed by the Irrigation 
Department afforded such relief that practically th.o whole of the 
area could be prepared for the rcM. Had th.is not been the case 
the ground in many parts would have become water-logged, the 
ground-water level unduly raised, and thousands of acres juust have 
remained unsown. Clearly it is not the case here that tJie country has 
been over-drained, and, if a longer view bo taken in anticipation 
of the inevitable return of a cycle of wet years such as has come 
within my experience, it will not be found that tlie country has been 
over-drained. 


{To he cotUimml.) 
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THE PRESENT POSITION AND FU.TURE 
PROSPECTS OF THE NATURAL 
INDIGO INDUSTRY. 

BY 

W. A. DAVIS, B. Sc., A. C. G. I., 

Indigo Research Chemist to the Government of India. 

(Confinuod from page 46, VoT. XIII, Pfc. I.). 

II. Present Methods of Manufacture in Bihar. 

Although, since tlic war, the actual output of indigo from the 
Madras Presidency, tlie United Provinces, and the Punjab has 
considerably exceeded that of Bihar * the manufacturing methods 
in use in the former provinces are much inferior to those 
employed in Bih.ar. In Bihar the manufacture of indigo is in 
the hands of large concerns, often producing 500 to 1,000 maunds 
of cake indigo in the season, and equipped with steam-power and 
under European supervision. In the other provinces the industry 
is with a few exceptions carried out by small vUlagc operatives 
using comparatively primitive methods which give a relatively 
poor yield of dye and a low quality product. Before the war the 
manufacture of indigo had practically ceased in all parts of India 
except Bihar.- The quality of natural indigo is an important factor 
in determining its use by the dyer, and the low grade indigo of Madras 
and the other provinces (often deliberately adulterated) was gradu¬ 
ally excluded from the world’s markets by the high quality synthetic 
indigo of the German manufacturers. In the present article 
the methods actually in use in Biliar will be described; it will then 
be practicable to consider the defects existing in these and the 
possibility of effecting improvements in both agriculture and 
manufacture. 


• See fiUe VI, page 41, Vol. XUI, Pt. 1 of this Jwrwol. 
( 206 ) 
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The Indigo Plant. 

Two species of indigo are cultivated in Bihar:— 

. (a) Indigofera Sumatramt or Suniatrana plant. 

(b) Indigofera arrecta, or Natal-Java plant, generally called 
now simply “ Java plant.” 

The SutnatTanch plant is still the principal form of indigo grown 
in the United Provinces, JVIatlras, and the Punjab, and the seed of the 
Sumatrana plant grown in Biliar is obtained from the Unitetl 
Provinces. The plant is not gi-own at all for seed in Biliar, as tlic 
conditions appear to be less favoui’able than in the United 
Provinces. 

The Java pUtvtt was introduced into Bihar by Mr. H. A. Bailey, 
who visited Java in 1899 on behalf of the Indigo Improvements 
Syndicate which was at the time carrying out exiierimental work 
under the direction of Bernard Coventry at Dalsing Sarai. In the 
two or three years following 1901, experimental work was carried 
out to ascertain the best methods of sowing and cultivating this 
plant in Bihar and of obtaining seed. About 1904 its cultivation 
was taken up generally in Bihar, and it was rapidly superseding the 
Sumatrana plant, when certaui peculiar dilHculties weio encountered, 
with which 1 shall have to deal in detail later. 

From the large number of trials made by Kawson {Report to 
the Bihar Planters' Association) during the years 1900-1902, the 
yield of 60 per cent, indigo from the Sunuitrana plant varied from 
6 to 12 seers per 100 maunds of average green plant. There is no 
doubt that the qmdity of the soil on wdiich the plant is grown largely 
influences not merely the actual yield of giecn plant (a point to be 
considered later), but also its quality. Thus the trials made by 
Rawson showed that the Sumatrana plant grown on old zerat lands 
(lands held and cultivated by the factories) gave a considerably 
lower yield of indigo per 100 maunds of plant than on zillah lands 
(lands worked by ryots and not systematically stripped by growing 
one crop—indigo—continuously). Thus the average yield in 
Rawson’s trials with zillah plant in two seasons was 11-6 seera per 
100 maunds, whereas with zerat plant the average was only 6*1 seers, 
DiJess than half. This difference is all the mote striking, bearing 
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in nriiTui the fact that the zerat lands have generally greater advan¬ 
tages in the way of better cultivation by superior implements than 
the zillah lands cultivated by the ryots. At the present time, from 
returns sent in to me from different factories for the season 1916-17, 
the average yield of 60 per cent, indigo per 100 maunds of green 
Sumatrana plant may be taken as 8 to 9 seers. 

The Java species not only yields, as a rule, far more green 
plant per acre than the Sumatrana indigo, but far more dye per 100 
maunds of plant. The early experiments made by Francis Coventry 
at Dalsing Sarai in 1905 gave the following results for the first 
cutting only :— 


1 

! 

Plant 

Area grown 
Acres 

Mds. cake 
indigo 
produced 

Indigo per 
lOU maunds 
plant 

Seers indigo 
per acre 

Md8. green 
plant per acre 


1 


8. 

ch. 

8. 

eh. j 


Sumatrana 

1 2,13(» 

328 

8 

124 

6 

2 

70 

Java 

1 571 

171i 

13 

6 

12 

0 

91 


There is an increase with the Java plant of 30 per cent, in 
maunds of green plant per acre, of 60 per cent, on the yield of indigo 
per 100 maunds of plant, and of over 90 per cent, on the yield of 
cake indigo per acre. 

Bergtheil in his Reports of the Sirsiah Indigo Research Station 
of 1906 and 1907 gives the following comparative results with the 
two kinds of plant; in these seasons returns were made to him of 
the actual results obtained by the indigo factories of Bihar working 
both forms of plant on the large scale. 
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Sumatrana 
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14 

10 
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6 
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14 

12 

oh. 

13 

4 

1 
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Java 

[ Java 



17 

16 

A 
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Indigo factotiea j 


9 

0 


Sirsiah 

■k 

99 

19 

3 

Id 
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Ibiis the average from 20 factories in 1906 showed an increase 
with the Ja^a plant of nearly 40 per cent, in the yield of cake 
indigo per acre, and an increase of about 20 per cent, in the yield 
per 100 maunds of plant. The average yield of indigo per acre is 
considerably higher than the yield per acre obtained by Francis 
Coventry at Dalsing Sarai; but it must be remembered that the 
Dalsing Sarai figures give only the results of a single cutting {moorhan) 
whilst the figures above refer to the whole season’s make {moorhan 
and hhoordies). The difference in the produce per 100 maunds of 
green plant is not so apparent in the average returns from the 
factories as at Dalsing Sarai, but the average factory value, 12*4, 
obtained for Suraatrana plant in 1906 is unusually high and the 
value for Java plant unusually low. The returns sent me by 
factories for the year 1916 showed the average yield for the whole 
season per 100 maunds for Sumatrana plant to be 8 to 9 seers, 
whilst for Java plant it was 16 to 18 seers. In most factories for 
which I have returns, the produce per 100 maunds was 60 to 100 
per cent, higher than for Sumatrana, which bears out the results 
obtained at Dalsing Sarai in 1906. 

Actual analyses have shown that whilst the Sumatrana plant 
at the time of mahai contains on the average from 0*4 to 0*6 per cent, 
of indigotin in the leaf, good Java plant contains nearly double 
this amount, viz., from 0*8 to 1 per cent, of indigotin. The per¬ 
centage of leaf on the total weight of the plant put into the vat 
is, too, generally somewhat higher with Java plant (about 60 per 
cent.) than with the Sumatrana plant (40 per cent.). As the 
actual yield of green plant per acre for good Java indigo is 30 per 
cent, hi^er than for Sumatrana and the plant is frequently twice 
as rich in indigotin, it can easily be understood that the yield of 
cake indigo per acre, which is the principal consideration for the 
planter, is frequently more than twice as great with the Java plant 
as with the old Sumatrana plant. 

The great importance is therefore obvious of increasing the 
cultivation of the Java plant in place of the old Sumatrana in order 
to cheapen production and so enable natural indigo to compete with 
synthetic in price. Unfortunately, however, serious difB-Culties 
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have^ been encountered in the past few years in extending the 
cultivation of the Java plant. These difficulties and the means 
by which they can be overcome will be dealt with in detail later. 

Cultivation and Sowing. 

The Java indigo plant is usually sown in Bihar about the middle 
of October after the rains have ceased. The plant germinates in a 
short time, but during the cold weather there is little growth —by 
January it is only a few inches high—but when the warm weather 
comes it develops rapidly, and by May or June is ready for the first 
cutting—^thc moorlmn crop—of leaf for manufacture. It is usually 
cut down at this time to about six inches from the ground, and is 
then left for another month or six weelcs for a second crop of leaf. 
If the soil is a good one, the stumps send out vigorous shoots 
which grow rapidly and give a good leaf crop—the so-called hhoontie 
crop or second cutting. 

In districts which are subject to early flooding in July or in 
August, it has been found to be a great advantage to sow the Java 
crop as early as possible, viz.^ in September instead of October, if 
the state of the land after the cessation of the rains makes cultiva¬ 
tion possible. The plant is then ready for the first mahai much 
earlier, namely, by April or May, and a second cutting can be obtained 
in June or July before the floods come and destroy the khoonties. 
In this way some factories which habitually lost khoonties 
by early flooding have been able to secure an early second 
cutting. 

The Sumat.-ana plant is usually sown about the middle of 
February, either after a fallow or after a raU crop. If Sumatrana 
plant is sown in October or November it does not thrive, probably 
owing to its being unable to withstand cold weather, and a large 
proportion dies out. 

Before sowing the fields have to be thoroughly prepared. The 
land is first hoed to remove weeds, and is then ploughed by means 
of bullock-drawn ploughs which first furrow lengthwise and then 
across at right angles. After ploughing the soil is broken up and 
smoothed by meajis of a hemga, which is a heavy wooden log drawn 
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by a pair of bullocks. The land is a few days later plouglied again, 
and the soil again broken up and smoothed by the hmiga. Tl)cse 
operations may be repeated three or four times. The surface soil 
is thus brought into a finely powdered, loose condition, which affords 
a good seed bed, whilst the compacting of the surface allows of the 
capillary rise of moisture and prevents rapid evaporation. The 
sowing is generally effected in lines by means of simple drills which 
distribute the seed at proi)er intervals. Generally wdth Java plant 
the sowing for a leaf crop is at the rate of 5 to 6 seers of seed per acre, 
but with Sumatraiui seed a larger quantity is required, viz., 8 to 12 
seers per acre. The exact quantity of seed will regulated by the 
germination of the seed, and with a seed germinating 100 i)eT cent, 
a smaller quantity of seed will naturally be required than with a 
seed of lower germination. 

Treatment of Java itidigo seed J)efore sovn ng. The Java indigo 
seed has an exceedingly thick seed-coat, and unless ju'operly treated 
before sowing it germinates very slowly and inc»f>nipletely. The. 
seed may cither be scarified in a scarifying ma(^hinc immediately 
before sow^'ing or treated wuth sulphuric acid, as was oiiginally 
suggested by Gr. E. J. Butler of Piisa in 1900. WIjcii Java indigo 
was first introduced into Bihar, one of the obstacles to its rapid 
adoption was the difficailty of obtaining a satisfactory germination 
after sowing. This difficulty was entirely overcome by the methods 

suggested. 

The best method of treating the Java indigo seed is as follows 
A maund of seed is placed in a wooden tub and 3 6 seers of 
strongest sulphuric acid, specific gravity 1*84, is added 
and thoroughly mixed in with the seed, so that every 
seed is wetted. For the sake of economy the mimmum 
quantity of sulphuric acid should be used, and if the 
stirring is carefuUy done, the seed can be properly 
wetted with 3—4 seers of the strong acid. The 20 minutes 
should be counted from the time of first adding the acid 
and includes the 5 minutes necessary for a thorough 
mixing. With some soft-shelled seed, somewhat less 
than 20 minutes gives the best results, 
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At the end of the treatment, 20—30 gaJIona''of water are rapidly 
added and the seed quicWy stirred whilst the water is being poured 
in. Then leave for about half a minute for the seed to settle and 
pour off the washing water. This washing should be repeated at 
least five or six times, so that every trace of acid is removed. Finally 
the seed is drained as dry as possible and spread out on sheets to 
dry, in the sun if possible, turning over the seed frequently so as to 
facilitate rapid drying. 

Weeding. Prior to sowing, the lands have to be kept scrupu¬ 
lously “clean” by constant weeding. During the early growth 
of the indigo, weeding is also frequently necessary, and it is desirable 
to harrow the fields to break up the hard-baked top soil and con¬ 
serve the moisture during the hot weather. The harrowing obviates 
too a good deal of weeding. 

Ovtting. The Java plant is r§ady for a first cutting earlier 
than the Sumatrana, generally towards the end of May or early in 
June. The Sumatrana plant is not usually ready till a month or 
six weeks later. The exact time of cutting any particular field is 
regulated by practical considerations. The low-lying crops are 
first cut, because, with a more abundant supply of moisture, they 
have grown more luxuriantly, and because delay in cutting may 
lead to loss by flooding, either of the first or second crop. On 
some estates a large proportion of khoontie crops is frequently lost 
from flooding. There is little doubt that there is a steady increase 
in the indican content of the indigo plant during June and July, so 
that the crop should be cut as late as possible consistent with practical 
necessities. The plant is not only larger and yields more leaf, but 
the leaf is actually richer in indigo and gives higher produce per 
100 maunds of plant. But if the plant is left too long before cutting 
it may begin to shed leaf, and so the actual yield will be diminished— 
this is especially the case in rich soils where the growth has been 
rapid. 

Ihe Sumatrana plant is usually not cut until the mid dle of 
July. 

Between the first and second cuttings there is an interval of 
w weeks to tafo months. The first mahai may last, mdudiiig 
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Guttiiigs from both Java and Siimatrana plant, from say Juno Ist 
till early in August. Then after an interval of about a month a 
second rmhai will follow, covering 20 to 30 dajns in Septeml)er. 

One of the great advantages of the Java plant has been that 
not only does it yield a heavy first crop, rich in indigo, but it is 
ready for cutting very early (frequently in April or early May), 
as compared with Sumatrana. A second cutting can therefore 
frequently be obtained in fields subject to early flooding, in which 
the ordinary Sumatrana kkoonties would be entirely lost. The Java 
indigo is also remarkably resistant to slight immersion in water 
during the rains. Provided the crop is not entirely submerged, or 
that the water does not stand for too long a period, the Java crops 
receive little injury from an amount of water-logging which would 
in a very short time entirely destroy a Bumatrana crop. 

Special methods of cuUivcUion. A good deal of indigo is grown 
on low-lying lands in Bihar and Bengal, near river banks, on soil 
whicli is annually inundated and has a fresh layer of silt deposited 
on it. In such lands the indigo is sown broadcast after the river 
has subsided in October. Such cultivation usually gives a very 
good crop, but, as a rule, only a single cutting can Ikj obtained as 
the rise of the river entirely covers the land. In the United 
Provinces where the soils are less retentive of moisture, Sumatrana 
indigo is grown on irrigation or is sown late after the rains have 
begun, when it gives a late first cutting in September. No second 
cutting is taken. 


Manufacture. 

Transport to factory. The plant is cut in the early morning 
and carried to the factory in carts drawn by two bullocks. It was 
formerly the custom in Bihar, and is frequently still so in the United 
Provinces, to cut the plant before daybreak. I have not been able 
to ascertain why the old custom in Bihar was abandoned. It is 
quite possible that the indigo plant may be richer in indican at 
night than in the day, and it certainly is an advantage to get the 
plant carried to the factory before the sun gets much power. There 
is no doubt that indigo which has to be brought from some distance 

15 
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—frequently from six to eight miles—may undergo serious deteriora¬ 
tion by exposure to the sun’s heat. It then blackens or “ burns ” 
and the content of indigo in the leaf, as determined by analysis, 
shows a marked falling oil. Tliei’e is no doubt that prolonged 
exposure to the sun causes the liberation of the so-called enzymes 
in the leaf which act destructively on the indican—^the parent 
principle of the indigo—so that it is clearly desirable to have the 
indigo cut as early as possible and brought to the factory in the 
early morning. 

leading the v<Us. Plate XV, fig. 1, shows the arrival of the 
bullock-carts charged with leaf at the vats. Fig. 2 in the same plate 
shows the loading of the leaf indigo into these. In Plate XVI, fig. 1, 
one of the vats has been filled with plant and the crossbars fastened 
down to prevent it from rising during the fermentation. Pieces of 
bamboo are placed across the vats below the crossbars for this 
purpose. These are shown in Plate XVI, fig. 2, resting on the 
edge of the vats. 

NcUure of the vats. The steeping vats are constructed of brick 
covered with Portland cement. Six or more vats form a range. 
The vats generally have a capacity of a little more than 1,000 cu. ft. 
with dimensions 18'x 16'x 3'—9" deep, the depth being measured 
to the cross beams. In some factories the vats are double-sized, 
that is with a capacity of 2,000 cu. ft. 

Along the steeping vats, but at a slightly lower level, are the 
becUing vats. (Plate XVI, fig. 2.) There is usually one large beating 
vat to six steeping vats. A wall 3 feet high runs down the centre 
of the beating vats, but a space is left at each end so as to ensure 
free circulation. The beating is now usually effected in Bihar by 
means of a wheel (wheel beating) clriven by power. It is shown in 
the left hand upper corner of Plate XVI, fiig. 2. This wheel has radial 
rods on which small flat paddles are fixed. As the wheel revolves 
the liquor is thrown up into the air as a fine spray, so that rapid 
oxidation can take place. The movement of the wheel causes a 
circulation of the liquor round and round the beating vat. 

In many factories the beating vat has two partitions, and the 
wheel then work{> in the centre division. 
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Loading the vats. Former experiments by Bergtbeil showed 
that the best results appear to be obtained in the ease of the Java 
plant with a comparatively light loading, viz., 75 to 90 maunds of 
plant per 1,000 cubic feet of vat-space. The Java plant contains 
far more indican than the oldSumatrana form, and if heavier loading 
is adopted a considerable proportion of the indigo remains 
unextracted and the efficiency falls off. On the other hand \vith 
Sumatrana plant, to work with a heavier charge is found 
to be more economical. The vat is usually charged with 110 to 
120 maunds of plant. 

Temperature of water ai}d time of steeping. The steeping is 
generally carried out at a temperature in the neighbourhood of 
90 °F. From Bergtheil’s experiments a scale of times of steeping 
was worked out according to the temperature of the water. The 
following gives the values :— 

Times of steeping. 

Temperatare (in degrees, F.) ... '... 90° 9.3* 90'' 09* 103* 105* 

Period for Java plant ... hours 12) 11) 10) 9) 8) 7) 

l^riod for Sumatrana plant ... hours 10) 9$ 9 8) 7) 62 

This works out to a decrease of 20 minutes steeping for every 
degree rise of temperature in the case of Java plant, and of 15 minutes 
in the case of Sumatrana plant. The temperatures given are the 
averages during the steeping period, that is, the mean between the 
temperature at the time of filling and that when the water is run off. 

Plant cut before the break of the rains is generally richer in 
indican than the fresh growth following the rains. With such plant 
two hours extra steeping should be given at 90® F. 

A temperature below 90®F. is considered unfavourable to a 
proper fermentation and should be avoided. Many of the Bihar 
factories are fitted with a steam pipe which runs along the mwree 
or channel conveying water from the reservoir {khajana) to the 
steeping vats. This is shown in the foreground of Plate XVI, fig. 2. 
The steam is blown out from a number of perforations in the pipe 
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into the water as it flows along, and so raises its temperature to the 
necessary point. The temperature is measured by a thermometer 
as the water enters the steeping vat, and is maintained as nearly 
as possible at 90°F., which is generally adopted now as the standard 
temperature for steeping. 

Cflanges in steeping. During the 10 to 12 liours period of steep¬ 
ing a fermentation occurs in tlie vats. This usually begins three 
or four hours after the })lant is covered with water and is accompanied 
by a brisk evolution of gas---mainly nitrogen in the early stages, 
although later on considerable quantities of hydrogen and carbon 
dioxide are produced. This is not the place to discuss in full the 
mechanism of the changes occurring, but, briefly, the result is the 
transformation of the indican, the form in which the indigo occurs 
in the leaf, into indoxyl, wliich is dissolved in the steeping water 
and imparts to it tlic greenish fluorescence characteristic of tlie 
liquor when it is run out into the beating vat. The steeped plant— 
called seet —^is removed from the vats and is used as a manure for the 
fields. Owing to its high content of nitrogen it is a very valuable 
manure for cereal and non-Ieguminous crops. 

Beating. Wlien the steeping is complete, the liquor is run ofl 
from the vats into the beaters. Six steeping vats are usually emptied 
as nearly as possible at the same time, and the whole lot of liquor 
beaten together. It is important to ensure a good yield and a good 
quality of indigo that the liquor should he heeden immediately after 
it is run off and not allowed to stand for even an hour. If left, a 
rapid series of decompositions occurs and the indoxyl is transformed 
into valueless substances other than indigo, which are carried down 
with the indigo during beating .and give rise to a product of low 
purity (low indigotin content). 

The beating is in practically all factories of Bihar effected by 
the heating wheel described above. It generally occupies about 
hours, but in favourable circumstances may be complete in an 
hour. In some cases a longer time is necessary— two or three hours 
but in general, -when prolonged beating is necessary, the product 
is of a lower grade of purity, and loss of indigo occurs probably 
owing to bacterial and chemical decomposition of the indoxyl. 
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The progress of the beating shouhl always be carefully controlled 
by removing samples of the liquor from the vat and after allowing 
the precipitated indigo to settle, testing a little of the clear liquor 
by exposing a piece of absorbent paper (wJiite blotting ])affer or 
filter paper), moistened wth the liquor, to the fumes of ammonia 
gas. For this purpose the papei' is lield over the mouth of a bottle 
of ammonia. If the beating is incomplete, the blotting pa])er, 
where the ammonia comes in contact with it, becjomes slightly blue 
or greenish in colour. The beating should lx? stopped imnudiately 
the test indicates that the whole of the indoxyl has been 
oxidized. 


During the beating the solubh? indoxyl is oxidized by the air 
to the blue pigment indigo. A layer of froth forms on the surface of 
the vat, sometimes two or more feet high. This froth has to be 


broken up by coolies who walk louud and round the vats witJj a 
cloth stretched out between them. This is shown in Plato XVI, 
tig. 2. When nearing completion, the froth which is at fkst blue 


lK?comes more and more white and gradually disappears. 

Setllimj the itidigo. After beating the indigo “ fecula ” is allow¬ 


ed to subside. This usually takes two or three ln>urs. A good 


subsidence is an indication of 


favourable working, and the more 


rapid as a rule the subsidence the better is the yield of indigo aiul 
the higher its purity. In rainy weather, the settling t)ften takes 
place slowly and the indigo fails to subside in the form of a heavy 
fecula. In such cases the seet water ” which is run oil contains 


finely divided indigo in suspension and is tinged gj-een. When 
planters have a ** green vat,* subsequent operations become difficult 
and considerable losses of indigo occur. 

After beating, the supernatant liquor ^the seet water is 
run off. In most factories, the vats are furnished with cut-oil 
pipes, which revolve and can be adjusted to dillerent levels. In 
others the running ofi is efiected by opening a series of wooden 
plugs arranged down the side of the vat. The beating vat slo]^)eK 
down to one corner where the precipitated indigo or mul is collected. 
It is then passed through one or two strainers, and flows to a well 
or “ mal jhari ” from which it is raised by a pump or steam injector 
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to a large rectang ul ar tank. The mal is again strained once or 
twice to remove sticks, dirt, and straw, on its way from the well 
to the boiling tank. 

Boiling. Ihe liquid containing the indigo (to the extent of 
about 0*6 per cent.) has to be heated to prevent fermentation 
which would cause loss of indigo, and to facilitate good filtration. 
The best practice is to boil it with very dilute sulphuric acid, which 
greatly improves the quality of the indigo by removing impurities, 
{e.g., mineral phosphates, and the “ indigo gluten ” which is soluble 
in dilute acid). The best method of doing this is as follows :—The 
mal is heated to about 160°P., immediately after lifting, in large 
rectangular iron tanks, by blowing steam directly through the mal. 
The mal is then allowed to settle, and the clear liquid above the 
sediment gradually run ofi by removing pegs, one after the other, 
from holes perforated in regular order in the side of the iron tank. 

After the first heating, as large a volume of fresh water is added 
as is conveniently possible. Steam is now turned on and the 
necessary quantity of sulphuric acid added. In general about 
4 to 6 lb. of strong sulphuric acid should be used for the Trial, corre¬ 
sponding with 1,000 cubic feet of steeping-vat space. The acid is 
diluted with about 10 times its volume of water in a tub placed 
above the boiler and fitted with a long handled plug. Care must 
of course be taken in diluting the acid to add the acid to the water 
and not vice versa. After adding the acid, the temperature is 
again raised by steam, this time to about 160°i’., the indigo again 
allowed to settle, and the water again cut off. Finally, water is 
added and the temperature raised nearly to the boiling point 
(200® to 210®F.), the mal is again settled, and the clear liquor cut 
off, when the mal is ready to run off to the filtering “ tables.” 

The heating to 160°F. with acid instead of boiling directly has 
been found in practice to give the best results. If the rml is heated 
to 212®F. with acid straight off, troublesome frothing occurs and 
the grain of the indigo is broken up, so that a very finely divided 
and badly settling^ indigo is obtained, which also filters very slowly. 

The aoovt- process of purification will convert an indigo testing 
60 per cent, indigotin into one which contains 66 to 70 per cent. 
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of indigotin on the dry substance. With low graties of indigo 
(60 to 60 per cent.), a larger quantity of sulphuric acid is neciessary 
than with higher qualities (60 to 65 per cent.), in order to remove 
the impurities. 

FiUering the indigo. After boiling, the vnal is run on to the 
filtering tables shown in Plate XVI I, tig. 1. Usually these am about 
18 feet long by 7 feet wide. They am nuide of light battens iketl 
on a stout wooden frame with sides about 18 inches high and 
sloping as shown in the photograph. Across the table is stiettjhed 
the stout cotton cloth specially made for the purpose, which is used 
to retain the indigo. Ihe table stands in a shallow trough of 
cement, which is surrounded by a drain to carry olf the filtrate. 
When the thin mal is first put on tlie cloth, the filtrate runs through 
blue, and such runnings are pumped back on to the cloth and 
refiltered. Pinally, the filtrate becomes perfectly clear. If the caily 
operations have been favourable, the clear liquor is of a light sherry 
colour. Much of the liquid is allowed to filter through the cloth, 
but to save time a large proportion is removed, as settling pro(5cedH, 
by gradually lowering the cloth at one (iorner, so as to “ cut off ” 
the rest. Ihe paste is then scraped down to one end of the frame 
and the cloth folded over to squeeze out as much liquor as possible. 
After draining in this way the pulpy mass (tliicjk tml, containing 
from 8 to 10 per cent, of indigotin) is carried to the presses in 
wooden boxes. 

Pressing. The presses are shown in Plate XVII, fig. 1. Each 
consists of a rectangular box, the framework having on all sides 
numerous perforations. The box is fitted with two thicknesses of 
strong, closely woven cloth into which the thick nwX is packed. 
Pressure is applied by means of screws, working on to heavy cross 
beams. The screws are turned by means of heavy nuts rotated 
by long levers j six or more coolies operate this as shown in the 

photograph. 

The boxes are usually built in two sections, each 6 inches deep. 
They are filled with the paste until the indigo has a depth of 12* 
to 13* at the beginning of pressing. When filled, a perforated 
wooden cover is put on and pressure graduaUy applied so as to 
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squeeze out water. The pressing takes several hours and is com¬ 
plete when the indigo has been pressed into a slab about 3* 
to 3j" thick. After pressing the moist cake is cut into smaller 
cakes of about 3" side, and each cake is stamped with the factory 
mark and the number of the day’s boiling. Tliey are then taken 
to the drying house. Plate XVII, fig. 2 shows the exterior of a 
pmsshouse of a small factory. 

Drying. The drying-house is a lofty building containing a 
numbej- of maclmis or frames fitted with shelves of light bamboos 
or wire netting. On these shelves the cakes are left to dry for several 
months before they are ready for the market. The drying is usually 
a slow operation, because the manufacture of indigo is largely carried 
out in the rains when the air is exceedingly humid. During the 
drying considerable bacterial fermentation occurs and ammonia 
gas is evolved. Mould grows abundantly and frequently forms a 
hairy mass, to 1"' in thickness, on the surface of the cakes. 
Although decomposition occurs in the indigo cakes during drying, 
there is considerable evidence to show, as pointed out originally 
by Kawson, that it is only the impurities of the indigo which are 
destroyed and not the indigotin, so that there is no loss of really 
valuable material. On the other hand a slight purification actually 
takes place owing to the destruction of the impurities, and the 
cakes actually become richer in indigotin. From time to time 
during drying the cakes are brushed, and when quite dry (in Novem¬ 
ber or Decembei’) are packed into chests of well seasoned mango 
wood, each chest containing about 4 maunds of indigo. 

Rapid woffkinj essential. In order to prevent unfavourable 
changes from occuning during the earlier stages, every effort is made 
to carry these through as rapidly as possible. The plant is brought 
to the factoiy with the minimum of delay, the loading is expedited 
by utilizing a full staff of coolies, and arrangements made to start 
the steeping of a whole range at nearly the same time. This is a 
point of great importance. If the vats are loaded at different 
times the steeping in the different vats will be finished at different 
hours. The liquor from^the early vats would then have to be run 
out and wait in the^ bating vat to be beaten until the later vats 
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were ready. During such waits, decomposition occurs and un¬ 
desirable organisms probably multiply, whicli liave an injurious 
effect on the liquor subsequently to be beaten. 8ome of the most 
successful planters have informed me that starting the steeping 
in a whole range simultaneously, so as to run off the whole lot 
of liquor at once, makes a very gi*eat diffeieiuie in the quality of the 
indigo and ease of working. 

The vats are usually fully loaded and the steeping started by 
about noon. The steeping is therefore r,ompleted hy midnight, 
when beating is immediately proceeded with., this operation in most 
cases being carried out at nigljt. After settling, tJie liquor is ready 
to run off by daybreak, wheji the rest of the opera! ions ai'*! e-arrie-tl 
through as speedily as possible. 

Having described the existing methods of manufactun} of 
indigo in Bihar, it is possible to consider how far they fall short of 
perfection and how they can be improved. 

[1 must express my indebtedness to Mr. VV. Finch of Dholi 
Factory for kindly making arriangemeiits for obtaining iJic photo¬ 
graphs of Birauli out-works printed with this article. At this out¬ 
work the beating was carried out in the daytime instead of at 
midnight as is usually the custom now in Bihar, so that it was 
possible to obtain a photograph of this operation.J 


(To be continued.) 



THE CONSOLIDATION OF AGRICULTURAL 
HOLDINGS IN THE UNITED PROVINCES. 


BY 

Prof. H. STANLEY JEVONS, M.A., F.S.S.. 

University Professor of Ewnomics, Allahabad. 

I. THEORETICAL INTRODUCTION. 

In a paper on the Capitalistic Development of Agriculture 
which I prepared for the meeting of the Industrial Conference 
at Bombay in December 1915, will be found set forth the theoretical 
considerations which prove unquestionably that the road for India’s 
material advancement is through the increase of the productivity 
of agriculture. The present paper is an attempt to outline, so far 
as relates to the United Provinces, one of the most important 
practical steps which are necessary in order to realize a capitalistic 
development of agriculture. Needless to say, the investigations 
of numerous agricultural experts extending over many years have 
given us a vast and most valuable body of knowledge as to soils, 
crops, manures, and methods of cultivation. The difficulty now 
is not so much to make further scientific and technical discoveries 
as to make use of those we have. The huge agricultural population 
seems to be obsessed by a most obstinate inertia, so that the numerous 
efforts converging on it from without have no appreciable result. 
Agricultural instruction is offered, co-operation is fostered, selected 
seed is distributed; but very many thousands who know of these 
offers of aid will.not, or cannot, avail themselves of them. There 
would appear to be ,a moral apathy; an appalling absence of 
ambition; a fatalistic acceptance by the cultivator of his present 
limit€^^;^eans ot subsistence and low standard of living. 

( 222 ) 
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My own observations do not altogether support this view. 
Speaking of the younger generation of ryots whose habits of thought 
.are not entirely fixed, I believe the cultivator is as keen to improve 
his position, and to adopt any means withm his reach which he 
believes will attain that end, as anyone in India. Ambition is 
soon crushed out of him, however, by the appalling dead-weight 
of physical, legal, and social conditions wliiidi he cannot change. 
His local obligations are extraordinarily onerous. There are 
stringent family obligations, besides those diiectly connected with 
his occupation. He is not a free man, as we understand personal 
freedom in England. In recent decades he has been further 
hampered by the growth of populstion, causing competition for 
land, so that rents liave lisen considerably in zeniindari tracts, 
and the cultivator there has got little advantage from the rise of 
prices of agricultural produce. 

It is an economic law of the very first importance that the 
earnings of any class, whether wage-earners or independent workers, 
like the cultivators, tend to conform to their staiuhird of living 
which it is usually, though not always, more difficult to change, 
either upwards or dowiwards, than the average money income 
of the class. The standard of living is raised cliiefly by two agencies: 
education and travel. A rise of tlie standard of living without 
the expansion of the means of gratifying it produces discontent 
almost as severe as a sudden fall of real earnings (i.e., income 
relatively to retail prices). When the standard of living remains 
unchanged an increase of earnings without a corresponding increase 
of the standard of living simply reduces the amount of work done 
by the people in question. They become lazy and apathetic, and 
lose those sturdy and manly qualities which are produced by a 
wrestle with Nature which is hard but not hopeless. 

In undertaking any great reform in agriculture, it has, therefore, 
to be borne in mind that the tendency will be for the beneficial 
^ possibilities in increased income to be whittled away (1) in ryot- 
wati tracts and the Punjab colonies by a growth of apathy and 
idleness ; (2) in zemindari tracts by increase of rentals (only slightly 
retarded where occupancy rights prevail) i (3) in tracts of both 
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tenures by an increase of population and diminution of size of 
holdings. 

In the absence of any great catastrophe such as famine, plague, 
or war, the standard of living alters slowly. It appears also to be 
true that the more educated a population is and the higher its present 
standard of living, the faster will a further rise take place and the 
greater will be the resistance to a fall of the standard of living. In 
England a new standard of living becomes fixed after persisting 
for only three or four years. In India probably prosperity must 
continue longer for the habits of life to become changed and adapt 
themselves to a higher scale of living and for this in its turn to 
become a habit. 

It is not to be supposed, however, that the standard of living 
is, so to speak, the independent variable, to which the rate of earnings 
will sooner or later conform. There is here, as in almost every 
economic quantity, a case of action and reaction. The resultant 
is an equilibrium between the opposing forces, which forces are, 
however, themselves continually in a state of flux, more or less. 
The rate of earnings in any einploynient at any moment may be 
regarded as the resultant of an equilibrium between the standard 
of living and the marginal productivity of labour, the latter deter¬ 
mining the demand for labour in that employment, the former 
determining the supply. The problem before us, theicfore, is to 
increase the marginal productivity of labour in agriculture and 
at the same time to raise the standard of living of the cultivating 
classes, including labourers, so that they will feel it worth their 
while to supply additional labour by working a larger percentage 
of their time or with greater energy. 

Once a higher standard of living has been established, the 
economic forces of degeneration, such as growth of population, 
which tend to rob the cultivator of the net produce of bis additional 
exertion, encounter a very strong force of opposition. Persons 
having a high standard of living will go out of the cultivating business 
rather than sulier a i-.onsiderable diminution of their standard of 
living; and they cun do this by migrating to the towns where 
industries are springing up. 
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Whilst the standard of living and the marginal productivity 
of labour are at any moment in a state of equilibrium ^vith one 
another, or are tending towards it, we must note that any change 
in the one has an effect in the future on the other. For example, 
a lower marginal productivity of labour will mean lower earnings 
and the possibility of maintaining only a lower standaul of living. 
Result: the workers, after some unrest, gradually become accus¬ 
tomed to this low standard of living, and it tends to become fixed. 
Again, any higher standard of living means increased efficiency, 
for work is done more intelligently and for longer hours. This 


enables a more advanced organization of production to be under¬ 
taken ; this raises the marginal productivity of labour, which in its 
turn provides increased earnings, and a margin permitting the 

standard of living to rise still further. 

There is thus a reciprocal effect of the rate of earnings and 
standard of living upon one another. This effect is often slow in 
acting, the necessary adjustments taking place in a few years—3,5,10, 
or 15 according to circumstances. On the side of the demand for 
labour the marginal productivity is determined at any time by 
the actual physical conditions of the instruments of production 
and by the state of business organization and the demand for the 
commodity produced, the latter, in the case of staple commodities, 
being measured by their prices in the large markets. In the manu¬ 
facturing industries the instruments of production are constantly 
changmg through the invention of new machinery, the building of 
new Ltories, and so forth. In agriculture, however, there is a 
peculiar fixity of the instniments of production apparently due 
to the special part played by land and the natural agents m al 
agricultuml production and to its immobility. It is a peculiar and 
i^st importL sociological fact that the laws and customs 
ownemhip and use of land have a stronger tendency 
any other characteristic of society. The sentimenta attachment of 
the people to the land, the importance of land as family J 
in aU countries until the industrial revolution has been passed 

tkTouch toeether with the inertia arising from long-formed habits, 
through, togetner witn u v and legal conditions of 

all contribute to making both the pnysicai auu a 
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land tenure extremely persistent and difficult to alter by any 
extraneous action other than the /orce majeure of the law. 

It is important for us to note that the physical condition of 
the land as regards not only its fertility, but its division into fields, 
as well as the legal conditions of tenure, have a decisive influence on 
the marginal productivity of labour in agriculture, and consequently 
indirectly upon the standard of living. The only change 
in physical condition which, in the present constitution of Indian 
society, is not resisted, is the subdivision of the agricultural holdings 
in ownership which arises from the prevailing laws of inheritance, 
both Hindu and Mahomedan. It w'^ould appear that this subdivision 
of holdings has been a sufficiently slow and gradual process in certain 
distriets to allow the resulting decrease of the marginal productivity 
of labour to bring dowm the standard of living with it, perhaps 
almost to the same extent. I cannot cite any definite proof of the 
decline of the standard of living, but am inclined to think that it 
has taken place in certain districts where security of life and property 
was well established whilst the population was still sparse. Certainly 
there is a danger of the fairly high standard of living which is 
being created in some parts of the Punjab canal colonies slowly 
degenerating unless the two agents for raising the standard of living 
—education and travel—are vigorously applied. 

From the foregoing considerations a conclusion of the highest 
importance follows. The inertia of the land tenure and customs 
causes the standard of living to become fixed at a level corresponding 
with the physical condition of the land. The consolidation of 
scattered holdings by re-stripping will create a new physical 
condition, and allow greater efficiency of agricultural methods, and 
thus a higher marginal productivity of labour and a higher standard 
of living. The mere rearrangement of fields into compact holdings 
wifi not, however, affect the average size of the holdings; and it 
will not, of itself, do much to prevent the continuance of the process 
which is mainly responsible for the present condition of holdings. 
These will continue, to degenerate by further subdivisions, although 
remaining homogeneous at first; and the degeneration will be 
so slow that it wili^carry the standard of living down with it. 
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It would appear extremely unlikely that any external regulation 
can prevent the growth of population producing a further subdivision 
of the unit of cultivation which is the important aspect of the 
question. Further subdivision of ownership might be prevented 
by refusing perfect partition so as to produce any field or group 
of contiguous fields less than six acres in area. Enforcement of 
any law of primogeniture w'ould be impossible; but a system of 
officially recognized trustees of estates imperfectly parted might 
possibly be devised. 

This, however, would not really affect the question of the size 
of the unit of cultivation which is all-important from the point of 
view of improved agriculture; and so long as the ryot is content 
to cultivate a holding of less than 10 acres in area as his principal 
or only source of livelihood, so long will he do it in spite of any laws 
to the contrary, and lettings to tenants, occupancy and non¬ 
occupancy, will be made on that basis. 

The only remedy for the evil tendency to a reduction of the 
average size of the unit of cultivation is by raising the standard 
of living so that people will refuse to cultivate small holdings and 
will seek occupations elsewhere rather than do so. This postulates 
the existence of openings in occupations elsewhere and these 
are undoubtedly arising in industries, and could be made avail¬ 
able by the opening of waste lands for settlement in the Central 
Provinces, Assam, Punjab, and certain Native States. If the 
importance of such emigration were realized it could be properly 
organized. But unless migration is assisted and so comes to be 
regarded as a lesser evil than the lowering of the standard of living, 
we shall have renewed reduction of the size of the holdings 
cultivated. 

I have already stated that the higher the standard of living 
becomes raised amongst a population the more tenaciously do the 
people cling to it. If the standard of living be raised but a little 
it may easily deteriorate; if it be raised to a considerably higher 
level there will be a far more than proportionate increase of the 
resistance to the economic forces tending to lower the standard 

of living. 
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The conclusion which I think is justified from the foregoing 
considerations is that the only way to effect a permanent increase 
of the standard of living is to raise it at one stroke—that is to say 
within a very few years—by reorganization of holdings so as not 
only to consolidate them but also greatly to increase the average 
size. It would be necessary, of course, that all remedial measures 
should be put into operation at once—the re-stripping of holdings ; 
re-grouping so as to produce a larger average holding, with the 
concomitant removal of the surplus population; accompanied by 
definite demonstrations of improved agricultural methods on the 
reorganized village holdings, and the compulsory education of aU 
children with a view to raising the standard of living. Improved 
communications designed to bring a metalled road to every ahadi 
would be a necessary part of this reorganization of rural life. I 
wish to record my opinion that it is almost useless to undertake 
tliese measures piecemeal. The forces of degeneration arc so strong 
with the existence of a low standard of living that each measure of 
reform would be successively defeated. Far better results would be 
obtained by making a combination of agricultural and educational 
reforms in one district at a time, maintaining the special measures 
of ediication for a sufficiently long period of time for a new and 
considerably higher standard of living to become fixed as a habit 
amongst a population. 

Such a plan as I have outlined postulates a very considerable 
expenditure of public money in any district which should thus 
be put under a reorganization. There cannot be any question, 
however, in my own mind that this expenditure will be amply 
justified and repaid by the results that will be obtained. With 
larger holdings cultivated by machinery co-operatively owned, 
the produce per acre would be increased by 60 to 100 per cent, in 
different lands. The net social income after providing for the 
subsistence of the agricultural population at the higher standard 
of living supposed, would be sufficient to support a very much 
h igher taxation. The question of the manner of collecting additional 
revenue is of no importance. It could certainly be collected because 
there would be so much more income from which it could be paid. 
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The district would, therefore, be more than self-supporting after the 
first few years, and could not only pay the interest upon any loan 
^ that might have been contracted for making roads or other works, but 
could also contribute proportionately a greater share tlian formerly 
to the general revenue of the province, thus making equitable 
repayment of the special expenditure which had been lavishetl on 
it in the early years of the reorganization. For a fuller discussion 
of the growth of social income from public works I would refer the 
reader to an article on The Art of Economic Development recently 
^published by me in the Indian Journal of Ecmmnics.* 

So far as I am aware the relevant economic principles have 
been sufficiently considered in the foregoing introduction. I have 
stated them in terms of the zemindari system of land tenure ; but 
the statement would differ in no essential feature vrhen applied to 
ryotwari tenure, for the State may here be regarded as the landlord, 
but one of a benevolent disposition, in most places refraining from 
taking a full economic rent. The reorganization will be more 
beneficial in the ryotwari than in the zemindari districts provided 
the standard of living is sufficiently raised ; but its benefits will 
be more transitory if the standard of living is not sufficiently raised 
because the larger margin of profit to the cultivator will merely 
enable population to increase faster and the subdivision of holdings 
to proceed so much the faster. 

The principles which I have stated are in fact independent of 
law, being based upon the primary economic instincts of mankind. 
I do not think it necessary to discuss the legal aspect of such a 
reorganization because it appears to me that this is one of those 
fundamental reforms in which all existing law must be swept aside, 
the resettlement being based upon common principles of expediency 
and justice. Although it may be held that there are certain family 
riglits of property in land, the loss of which can never bepompensated 
fully by any money payment which would, be within the financial 
possibilitira of any scheme of reorganu»tion, yet I am convinced 
that the State must adopt the policy that rights which cannot be 
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more Batiefactorily adjusted by other means, as by the allotment 
of land in the rcorgarized villsge, or in some distant locality, must 
be compromised by a money payment. In the reorganization all 
rights whatever must first be liquefied and then a re-allotment 
of existing land sliould be made upon the basis most expedient 
for the community as a whole after the type of the new community 
to be created has been decided. The remaining rights would then 
be dealt with serially in such manner as to give the most benefi.t, 
or do the least harm, to the persons concerned. It would be danger¬ 
ous to attempt to regulate any such reorganization by precedent, 
or to make it conform with the existing laws which have totally 
divergent aims, being maiidy concerned with the maintenance 
of the stcUus quo. Such a fundamental change can only be carried 
through svKtcessfully by reliance upon first principles, having 
constantly m view the welfare of the new community to be created 
and applying tJic broad principles of humanity to the cases of 
haidship which may be expected to present themselves. 


{To be continved.) 



THE TENTH MEETING OF THE BOAlIl) OF AGETCIJLTURE 

IN INDIA. 


The tenth meeting of the Board of Agrhniltiire was held at 
Poona fioin lOtli to 15th DecemljtM*, 1017, under the presidency 
of Mr. Janies Mackenna, Agricultural A.dviser to the Government 
of India. Tlie meeting was a notable »nio from many points of 
view. This was tlie lirst occasion on wliieh. tlic Board enjoyed the 
honour of being presided over on its opening day by tlie Govern- 
nor of a Presideiviv, a Governor wh(» in s})iie of liis other onerous 
duties is still a practical farmer and was an agriculturalist before 
he was a Governor. It is to be ho])ed that in future when meetings 
are held in alternate years at (centres oth.ei- than Pusa, His Excel¬ 
lency Lord Willingdon’s exam})le will be followed not merely from 
a sense of duty or recognition of the growing importance of the 
Board but from a genuine interest, in agriculture such as His 
Excellency displays. The subjects on tlie, agenda were wide enough 
to appeal to not only the agricultural, but also the economic an»l 
industrial, interests. The number of those wlio took j)art in the 
discussion was the largest on record. Tlie members (48 in number) 
were as usual drawn from the various Agri<;ultural and Veterinary 
Departments. The visitors in(;luded, besides the Hon’blo Sir 
Claude Hill and the Hon’ble IVIr. R. A. Mant, the Inspector-General 
of Irrigation, the Officiating Director of Army Veterinary Services, 
a University Professor of Economics, an Assistant Director of 
Public Instruction, a Registrar of Co-operative Societies, represen¬ 
tatives of the cotton trade of Bombay and of firms interested 
in agricultural machinery and fertilizers. But the most noteworthy 
feature was that several non-official'members of the Provincial 
Legislative Council were invited as visitors and they took an active 
part m tire disoussion and materially widened the lines of the debate. 

( 881 ) 
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As mentioned above, the first day’s proceedings opened with a 
speech by His Excellency Lord Willingdon, which was characterized 
by an insight into the practical side of agriculture which was 
much to the point. His Excellency, after paying a tribute to the 
worth and work of the Agricultural Sendee, referred to his own 
personal experience in this country as a breeder of pedigree stock, 
so well known to the readers of this Journal, and invited those who 
were interested in dairying to inspect his herd and milk records at 
Ganeshkhind. Not a few availed themselves of the excellent 
opportunity so kindly offered by His Excellency of witnessing a 
practical demonstration of the results of scientific breeding and 
scientific feeding. In conclusion, His Excellency acknowledged 
in fitting terms the zeal and energy with which the Bombay 
Department of Agriculture has created a desire among the farming 
classes for improvement and progress. 

Sir Claude Hill, Member in charge of the Kevenue and Agri¬ 
culture Department, Government of India, next addressing the meet¬ 
ing, echoed the sentiments of all present when he warmly thanked 
His Excellency Lord Willingdon for having honoured the Board by 
his presence on that day. He referred to the death of Professor 
Barnes in suitable terms and the loss occasioned to the Department 
by his premature decease. Sir Claude then dealt in detail with the 
various subjects set down for discussion by the Board and pointed 
out how the Agricultural Department could co-operate with the 
Military in the establishment of horse-breeding farms in different 
districts in India. 

Time and rpace do not allow of fuU justice being done to the 
seventeen subjects discussed and the fifteen resolutions passed by 
the Board. For this the reader is referred to the published proceed¬ 
ings of the Board.* All that can be done here is to touch on a few 
salient points in the discussions that took place onthe various subjects. 

The first item on the agenda evoked considerable interest both 
on the part of officials and the large number of non-officials who 
were present, as it^ dealt with the disability of agriculture over a 

-- - I ■ .» — - _ 

• Proceedings of the Tenth Meeting of the Board of AgrieuUuH in indSa, 1917. (Sapdt. 
Gort Ptinaag,Indi*,«J^tttik*.) ' i 
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large part of jindia arising from the fact tliat the size and distribution 
of the land holdings are such as to render them essentially uncco- 
noniic units. Here the Board was dealing with a problem of the 
widest interest to India and the .sub.se(|ueut debate dealt with all 
sides of the question from legal to agricultural. The Hou’blc Mr. 
Keatinge who opened the discussion showed in an interesting 
speech how this sub-division of land smothers any attempt at 
agricultural improvement almost at its birth. The root cause of 
this trouble lies in the existing law of inlieritance, both Hindu and 
Mahomedan, which provides for the partition of a holding, however 
small, amongst the members of tlie family, and for the repartition 
of the sub-divisions so created at earth generation and so on ad 
infinitum. The Hon’ble Mr. Keatinge was therefore in favour of 
starting with a permissive Act allowing any man to declare a holding 
indivisible for ever in spite of the existing law of inheritancrs ajid 
then such a holding should descend by pi imogeniture. This, lieing 
the policy of least resistance beloved of all governments, brouglit 
forward some pointed suggestions from Indian members fru- more 
drastic action. The Hon’ble Dewan Bahadur Clodbole who hud 
once raised this question in the lortal Legislative Council was for 
compulsory consolidation of all holdings and then legislative prohi¬ 
bition of any re-division. Professor Stanley Jevons who spoke from 
the point of view of the economist advocated prevention of i-educ- 
tion of the average size of the iinil of cultivation by raising the 
standard of living and reorganization of holdings so as not only to 
consolidate them but also to make th.cm larger. He was for action on 
the lines as drastic as the “ enclosure ” movement of England, but 
with the consent of the majority of the owners of the holdings. 
Referring to the United Provinces which is not a ryotwari tract like 
Bombay but a zemindari province, the Hon’ble Mr. Hailey said that a 
change in the revenue law rather than in the law of succession would 
meet the needs of his province. The Director ol Agriculture, Madras, 
relied more upon the awakening among the people themselves 
than on any legislation. He feared IVIr. Keatinge’s permissive legis¬ 
lation would have little efiect unless accompanied by a campaign 
of enlightenment. Several other gentlemen took part in the 
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discussion and there was unanimity on the point that this crying evil 
should be put down. Sir Claude Hill who summed up the dis¬ 
cussion believed tliat no good would come from riding roughshod 
over the traditional sentiments of a people not radically progressive, 
and the first step should bo to give them an opportunity of showing 
how far th.ey wcie prepared to take remedial measures on a per¬ 
missive basis. That seemed to him the true merit of the compro¬ 
mise embodied in Mr. Keatinge’s bill. If the benefits exjiected from 
the permissive m(‘asures were found to be illusory, it would be for 
consideration whetlier more drastic legislation on tlie lines proposed 
by the Hon’ble Mr. Godbole should not be resorted to. The reso¬ 
lution adopted by the Board on the motion of Dr. Mann recom¬ 
mended that the question be closely investigated and experiments 
made in each provincial area in consultation with the Eegistrar of 
Co-operative Societies with a view to the adoption of such measures 
as seem best adai)ted to meet the special local I'equiiements and 
the introduction of such legislation as may be necessary. 

Subjects II cfc’ III referred to the prograitmies of the Imperial 
Depai-tment of Agriculture and the Bacteriological Laboratory at 
Muktesar and of tlje Provincial and Native States’ Agricultural 
and Veterinary Departments, and the absence of any debate sliowed 
conclusively that the Board was neither critKjal noi: anxious for 
enlightenment on the subject of programmes. No criticisms or 
suggestions were forthcoming and the question arose as to the 
necessity of submitting these programmes to the Board. The 
view of the majority seemed that the programmes were in a way 
useful, but it was not necessary to submit them to the Board. 
It was therefore recommended that they should only be published 
annually as a separate compilation for circulation to all concerned. 

The next two subjects {IV d V) dealt with the publications 
of the Depai-tment. It is pretty generally recognized that the 
Indian Agricultural Department has not got the full credit in the 
past for all the work it has done, partly because of the inadequate 
methods of publication then in vogue, but mostly because of the 
apathy with which agricultural problems are regarded by the pubUc 
press in this counlry and the pecuh'ar views taken in the few critical 
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articles which have appeared from time to time. Recently attempts 
have been made to popularize the depiirtmental publications an<l 
make them more attractive, and the discussion on the subject 
elicited the fact that the Agricultural Journal of India was at least 
regarded as being of popular interest, in its new form. Wit li regard to 
the question of sunuuarizing and indexing agricultural public.ations, 
the necessity for such work was wdelyivcognized, but it wjis felt that 
there was no staff to imdertake it. The Hoard lec.ommended that 
the reports of agricultural stations in India should l>e summarized 
and indexed by the Imperial Staff at Pusa whiiOi will be strengtlicned 


for the purpose. 

The question of holding sectional meetings of the Board «»{ 
Agriculture in years in which a meeting of the fidl Board is lud. 
held {Subfecl VI) was then discussed and the Board rociujimended 
that meetings of the mycological, entomological, and (hemical 
sections should be lield in years in whidi them is jio meeting of the 


Board, that these should not be (lonfined to members of the Agri¬ 
cultural Departments but otheis inleiested in thes(? subjec^ts l)c 
invited to attend, that agrioulthral oflicers engaged in experimenlal 
work should also hold periodical sectioiial meetings to discuss their 
results and methods, and that the veterinary see.fion should meet 
every three years. As regards the botanical section the Board did 
not think any sectional meeting necessary, for most of the olHcers ar.i 
engaged in investigations on special crops or groups of crops, and 
it was felt that there would be little advantage m a botanist ejigaged 
in work on cotton and wheat meeting others woikiug on rice and 
jute The Board, however, expressed an opuuon that members of 
the 'Department might «th advantage arrange to are the work 
earried on by others engaged in the same branoh ol work m other 

moblem how to deal with the short-sighted and evil praotree 
oi mixing and adulteration which is slowly bringing Indian produce 
tTZU in foreign nrarkets and rol» the cultivator of the 
fuH share of his profits, has come more prominently to rrot.ce as the 
result of the war. As has beeu stated by the Goverrmrent of tndra 
in a reference which has been made to aU Chambers of Ummerce, 
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it seems reasonable to suppose that the present war will be {oUowed 
by a period of keen competition among industrial nations for mate- 
rials of all descriptions and for products which India should be in a 
specially favourable position to supply, and when it is realized that 
the watering of cotton, the adulteration of jute, and the general 
monkeying of all other agricultural produce put forward for export 
in India has reached a fine aii) it seems hardly probable that an era 
of high prices or a reputation for commercial morality will auto¬ 
matically follow. No formal resolution was passed by the Board 
on this subject (Svhject F//), but the report of the committee was 
adopted. The committee regarded the co-operative machinery as 
too slow for the changed conditions created by the war, and also 
bmshed aside the proposed remedy of issue of certificates of purity 
either by Government or commercial bodies as cumbrous and 
expensive. In their view the most hopeful method would be that of 
control at the poi-t of export and the refusal to allow the export of 
produce below a minimum standard of cleanliness or of purity, such 
a stamlard to be fixed by or in consultation with representatives of 
the trade both in this country and the countries to which the bulk 
of the produce is exported. Such a standard would of course vary 
with every class of commodities and for the same class would change 
from time to time. The committee also suggested that in order 
to defray the costs of examination at the ports an export duty should 
be levied. Once it is widely realized that traflac in adulterated 
produce is no longer a paying proposition, the trade will adjust 
itself to the requirements of the consumer. 

So long as the bullock remains the chief motive power of the 
plough, the Veterinary Department and the Agricultural Depart¬ 
ment must follow each other about India and the development 
of veterinay science in India is therefore closely bound up with the 
progress of agriculture. Thus the subject of veterinary education 
{Sui^cct VIII) was from this point of view no less important than 
that of agricultmal education itself. The principal question before 
the Board was. whether it was advisable and possible to raise the 
standard at one or more selected colleges so as to turn out students 
who will be qm^ified for appointment to the higher grades of the 
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Provincial Semce or ultimately to tlie Imperial St>rvice and to make 
I'ecommendations as to the best method of reorganizing and admini¬ 
stering veterinary colleges and schools. A committee mainly com¬ 
posed of veterinary experts dealt with the c[iiestion aiitl the Poard 
adopted their report Avitbout discussion. 

Ihe next subject {IX) was that the value of phosphatic 
manures in India and the possibility of arranging for the luanufactui'e 
of superphosphates on a larger si^ale locsally so xis to lessen their 
cost. Though at present there is not suffi('ient evidence to state 
definitely that any deterioration of the soil arising from depletion of 
phosphates has occurred generally throughout India, the iniportancc 
of phosphatic manures to the various crops has been widely demon¬ 
strated by the experiments carried out at Go\‘ernment farms in the 
different provinces and it was felt that a demaiKl for this manure 
would come. The Board therefore recommended tliat. a survey of 
the country’s resources in mineral phosphates sliould be undertaken, 
that with a view to keep the supply at a ])rice within the reach of 
the cultivator the control over all the internal mineral sources 
of supply should be retained by Goveinment, and that the question 
of reducing internal railway rates charged on e.oneentrated manures 
should be considered by the Railway Board. 

It is generally recognized that the large Jiumber of field ex][)e- 
riments carried out in the past have not led to such defimte results 
as w'^ere anticipated and this caused the subject of exjjerimental 
eiTor {Subject X) to be discussed this year. In a country like India 
nothing is likely to do more harm to a young department than 
hasty conclusions and generalizations. Great importance therefore 
attaches to the comprehensive reconmieudations made by the Board 
on this subject. 

As regards the proposed collation and publication, for general 
information, of the useful data on manuring and tillage now 
available as the result of the experimental and research work already 
carried out {Subject XI) the shortage of staff now so evident in the 
Department rendered it impossible for any action to be zeGom*> 
mended by the Board. 
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The next subject (XII) of bringing improved methods of agri¬ 
culture to the notice of cultivators may truly rank as the “ popular 
doyen ” of the Department, and though it had remained in retire¬ 
ment for the last four years with a view to recruiting its strength yet 
even the versatile Dr. Mann who has fathered it from the beginning 
was forced to admit that the subject has not increased in weight 
since it was last seen at Coimbatore in 1913. No important new 
method had been evolved since tlien and the Board satisfied itself 
with making recommendations as regards the extension of the 
methods at present in vogue only in certain areas. The Board 
recomraendetl that where district boards employ district agricul¬ 
tural inspectors to tour villages, advising on seed selection, tillage, 
prices, etc., tliey should be members of the subordinate staff of the 
local Agricultural Department deputed for the purpose and should 
work iiJider the direction and supervision of the Agricultural 
Department; that co-operative oi’ganizations should be widely utilized 
for demonstration purposes and where these do not exist steps should 
be taken to ornate them ; that taccavi loans for agricultural purposes 
and improvements should be granted on the recommendation of 
the officers of the Agricailtural Department; and that tlie system 
of appointing trained cultivators, such as the Kamdars employed in 
the Central Provij)ces and other provinces, as local demonstrators 
of agricultural improvements, should be widely extended. 

The nc(;essity for legislation regarding the sale of fertilizers 
{Subject Xlll) was next taken up. It was considered by the Board 
in 1906 and again in 1907 and the conclusion then arrived at was 
that the time was not ripe for the introduction of legislation, but the 
desirability of maintaining a special watch over the development 
which might take place in their use was recognized. The use of 
artificial manures has spread considerably in this country during 
the last decade and the planter as well as the ryot requires protection 
against adulteration. The Board therefore considered that the time 
has now arrived for the introduction of legislation to regulate the 
sale of fertilizers .. 

9 

Subject XIV aroused a good deal of interest owing to the fact 
that a world’s food shortage is at present being experienced and 
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though the primary function of the Agricultural Department is the 
increase of yield yet the necessity of accelerating the pace of increased 
production is evident to all. That tlie s])oi1age will <*ontinue for 
a long time even if peacio is restored soon is now almost a certainty, 
and tliat India can take a large sliare in relieving tliis shortage 
cannot be denied. It was recognized that the bringing of waste 
areas under cultivation or increasing the area under foodstuffs are 
administrative qiiestions. The luetluKls which come pr()])erly 
wthin the scope of the Agricultuial Dc})artme]it. are tl,e 
introd’.uition of improved varieties, nuinurcs, and IxUter (sulti- 
vation, and tlie jBoard show'cd itself fully alive to the (piestiim 
before it. 

Though the problem of jruttiiig the <'anc sugar industry on a 
sound basis {Subject XV) has Ixicn discussed at. each meeting of the 
Boaril since the year 1911, it has assumed since tlic beginning of the 
.war an interest of its own as the prevailing high price of sugar has 
given India an opportunity to considerably improve her position 
in this industry. The Boar-d of 1917 Avas notable for a tlefiniUi 
step in this tlircction being advocated in the cioation of a sugar- 
bureau. It also reciommended the ojiening of a sugar station in 
Bihar and also in Assam and the extension of experimental work 
on the subject in Burma. Borne of the facts given by l)i’. Barber 
in Iris coinpi-ehensive review of tire situation sliow'cd rdearly hoAv 
the (piestion of a bureau has be(!onic one of immediate urgency. 
While the Department is continuing work on the introduc-tiou of 
the new varieties of cane, of better agricadtural methods, and of 
improved manufacturing pr-occsscs, the need for a central autliorit}^ 
to correlate all the accumulated facts for tire Irenefit of future Avorkers 
has become acute and in our opinion the Board could have gone 
further and advocated the creation of a committee to tackle the 
Avhole subject of tire industry at this the most favourable oppor¬ 
tunity possible. Dr. Barber’s claim that the problem of producing 
the seedlings suitable for North Indian conditions, under Avhich the 
largest area under sugarcane lies, is in a fair way to being solved was 
borne out by the series of seedlings which were exhibited in the 
Board’s room. It is easy to realize the immense importance of this 
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success, if it fully materializes, in the development of a really healthy 
sugar industry in this country. 

The necessity for investigation into the water requirements of 
crops {Subject XVI) followed. When we take into consideration 
the large area under irrigation at piesent and its extension in the 
near future, the importance of the investigation as to how the water 
can be used to the gieatest advantage and with the least possible 
damage to the soil will at once be apparent. Dr. Leather on the 
chemical and Mi*. Howard on the agricultural side have both gone 
into the subject, while agiicultural and irrigation officers in the 
provinces have made some important observations j but all this 
scattered information needs to be put together and further investi¬ 
gations are necessary. The Board therefore resolved that a special 
Imperial officer of agricultural experience with a suitable staff be 
appointed to investigate the water requirements of crops and that 
an experimental station or stations be selected for this research 
work by the staff after it has been appointed. 

The last day of the Board’s sitting was devoted to agricultuial 
education {Subject XVII) and this let loose a flood of eloquence 
which had been pent up by the technicality of the previous subjects. 
Never was it more clearly shown that every one has an opinion on 
education and the Board was very emphatic in the expression of its 
views. “ A sound system of rural education based on rural needs 
is essential,” “the present system is wholly inadequate,” “ revolu¬ 
tionary improvements are needed in the system of rural education,” 
“ there should be co-operation between the Education Department 
and the Agricultural Department in effecting necessary changes,” 
“ the provision of the necessary funds should form the subject of an 
immediate, careful, and detailed examination by the various pro¬ 
vincial administrations,” are some of the phrases occurring in the 
resolutions. A couple of clever speeches by Mr. Biss, the educa¬ 
tional expert detailed to shepherd the committee, did much to 
bring liome to the Board the lines on which he thought the soundest 
progress coidd bo made. With Mr. Higginbottom advocating the 
fulfilment of everything in the next five minutes, Mr. Clouston in 
favoiy:*=of slowness because it was slow, Dr. Kunjan Pillai asking 
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for the millennium based on the present system of ediuiation whik* 
Dr. Coleman demanded a thorough overliaul of tlje foundations, the 
Board listened to a debate of a class rarely heard before. One 
cannot help thinking that possibly the choice of the Council Hall 
had much to do mth this unwonted eloquence which formed a 
fitting termination to the most successful meeting of tlie Bt>ard yet 
held. It was sad to feel that the familiar faces of Col. Pease, J)r. 
Barber, and Mr. Gammie would be missing from the next meeting, 
and the President in bidding them farewell ex|nes8ed the feelings of 
all. The opportunities for seeing the Agricultuial (kdlege, the 
adjacent farms, and the work of the Bombay Department in au<l 
around Poona, the aiTangements for the meeting, the c-amj) and 
the mess at the Gymkhana Chib, coupled with the general 
amenities of the station, made the 1917 meetijig a very pleasant 
one to all concerned. 



IN MEMORIAM. 

Lieut. E. J. Woouiiouse. M.A., F.L.S. 

It is with deep regret that we record the death of 
Mr. E. J. Woodhouse, late Principal of tlie Sabour Agricultural 
College and E(50Jiomic Botanist to the (Government of Bihar and 
Orissa. 

Mr. Woodlioiise was educated at IVIarlborougli and Trinity 
CJollege, Cambridge, and joined the Indian Agricultural Bervice in 
1907 as an Economic Botanist. In 1911 he was appointed Principal 
of the Babour Agricultural College and h(dd that post till in 1915 
in response to the call of duty he joined the Indian Army Reserve 
of Officei’s. 

He lias now made tlic su])reme sacrilice, liaving died o( wounds 
received in action on the 18th December, 1917. Dulce et decorum 
est pro patrid mori. 

As a memf)er of the Department Mr. Woodhouse was a Botanist 
of very high abilities and with much enthusiasm for his w’ork. 
Amidst the Uea y duties of organizing the Babour College he found 
time to do a considerable amount of botanical and entomological 
work of real and lasting value. Personally Mr. Woodhouse had a 
peculiar charm of maimer which endeared him to all. His untimely 
death has robbed the Depaitment of a young officer of great promise, 
but he died as he would have wished—^a soldier’s death. 
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TESTING NEW CANE SEEDLINGS IN 
NORTH INDIA.* 


BY 

C. A. BARBER, Sc. D., F. 1.. S.. 
Government Sogarrane Expert, Mailrns, 


The work at tlie Caiie-breedijig Stalioji at (\)imbatoro has 
now reached a stage wlien a closer (ioimecticji is nee(le<! with sugar¬ 
cane farms in various parts of India. 

The object aimed at in founding tJie station was to obtain 
better varieties of cane than those at present growji in India. But 
this is complicated by the fact tliat tliese cajies arc divided into two 
very well-defined classes—thick tropical and thin indigenous ojies- 
W'hicL have to be dealt with separately. Tliere are already many, 
excellent thick canes in the country, while the tliin ones arc 
generally of very inferior quality, but numerous seedlings liave 
been obtained in both classes. 

To obtain thick cane seedlings of promise is meicly a matter 
of routine, and a large number have been raised, some of whi<;]i it is 
hoped will be of value in agriculture. The raising of the tliin seed¬ 
lings, or such as w’ould bo needed to replace the indigenous class, is 
much more difficult, and, because of the nuwdi greater area under 
these, their production has received most attention. 


• A Note aubmitted to the Tenth Mwtingot the Board of Agrictdtnie in India held at 
Poona in December 1017. 
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The following is an approximate summary of seedlings 
considered suitable for North Indian conditions, which have been 
obtained each year up to tlie present time :— 


mi-is 

••• 

Probably 

suitable 

0 

Number of seedlingH grown 
to maturity 

48 

Total number of 
eeedlinge raised 
48 

1912-14 


3 

2,067 

10,000 

1913-15 


«. 4 

2.400 

20,000 

1914-16 


10 

3,400 

3O.G0O 

1915-17 


15 

4,100 

30,000 

1916-1S 


(100-300?) 

4,800 not yet analysed 99,(X)0 


From this table it is seen that, with the current cropping season, 
there will be a great expansion in the number of seedlings considered 
suitable for North India, and tliere is every prospect of this number 
being steadily kept up each year in the future. The number of 
seedlings raised this year and now approaching maturity, which 
may produce varieties of value under North Indian conditions, is 
2,800. These are chiefly crosses between thick tropical canes and 
hardy Indian ones, or “ rogues ” of thick canes. And it is worth 
pointing out that we have in the seedlings raised also made a distinct 
advance to the solution of the problem of obtaining varieties suited 
to the very different conditions in North Indian sugarcane tracts. 
Taking, for instanc.e, three canes as typical of such tracts, Katha 
for the Punjab, Saretha for the eastern portions of the United 
Provinces, and Pansah. for Bihar and the contiguous part of the 
Uidted Provinces, we have the following seedlings growing:_ 

Punjab, 200 seedlings obtained by crossing Katha and 
Kansar %vitli thick canes. We shall probably obtain, 
from these, 20 varieties worth trying in the Punjab, 
while some of the nexf; series will also probably be worth 
considering. 

United Provinces, 800 crosses between Saretha and thick 
canes, which are likely to yield at least 60 worthy of 
further trial. 

Bihar, 600 Crosses between Pansahi and thick canes, from 
which we mky reasonably expect 40 varieties suitable 
to the Pansahi tract. 
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Our recent success is niainlv due to t^vo csiuses— tlie more 

effective control of tlie flowering of the cane varieties, and a careful 

disprimination of suitable mothers.' A further facdor is the use 

of rogues as parents. In eacli crop of tliick (‘.ano seedlings tliere 

usually 0(5cnr a small percentage ol seedlijjgs diJTering <>iit.irely from 

their parents and simulating the tliin canes (d North Imlia. These 

are very vigorous but of low su(;rose content ; tliev flower veT>' 

readily, have abundant ])ollen, form seedlings iji ])rofusion, and 

flower earlier tlian the indigenous canes and more oj* loss at the same 

time as the thick canes. Thev ha.v'-o been frech* used to cross witli 

» « 

good thiedv; canes, and a large number of scuidlings bavo been 
obtained by this method. 

This poitioji of our work tlms also cjiters the routine stage, 
and it becomes neciessary to consider (he best means of testing the 
fitness of these seedlings in the field. 

It must be empliasized that the work oii the Oane-breeding 
Station is very different from that in tro])i(5al sugar (jountries 
where only thick varieties are aimed at. A yet more important 
difference is that the seedlings arc waiitetl for places whose climate? 
and soil are very different from those at tlie station. 


While tlie Canc-breediiig Station is ciuhieutlv suited for 

obtaining masses of cane seedlings, (lie first object aimed at, it is 

poorly equipped for testing these seedlings afterwards. Although 
constantly being improved, it has no good plantation land, and the 
sucrose in the juice varies a good deal from year to year in the 
same seedling or variety. I'll is variation will be seen from the oases 
selected below 



1913-14 

1914-15 

1915-16 

1916-17 


Par cent. 

Per cent. 

Per cent. 

Per cent. 

102 

13‘1S 

12-21 

13-40 

10-17 

BI21 

13-SO 

15-07 

13-06 

12*69 

M46 

IS-Sl 

n-74 

16-56 

12-74 


There are similar, though less pronounced, differences in vigour 
year by vear, partly due to rainfall and partly to the part of the 
farm on which the seedlings are grown. 


17 



24(5 

AGRICULTURAL 

JOT'RNAL OP INDIA 

[XIIT, II. 

The sucrose readings on the Cane-breeding Station, 
pointed out elsewhere, are also low:-— ■ 

as already 


(*ane-brce()intr 

Central Farm, Jubbulporo 


Station 

Coimbatore 



Per cent. 

Per cent. 

Per cent. 

Thin canes M2 

12-21 

14-.% 

16-21 

M19 

13-26 

16-75 

12-74 

M45 

11-74 

17-78 

14-71 


Cane-brecdini; 

Palm- Dacca 

Jorhat 


Station 

Farm Farm 

Farm 


Per cent. 

Per cent. I‘er cent. 

Per cent. 

Thick canes B147 

l.^-SH 

17*73 16'47 

17'69 

B2<t8 

16-76 

W-gS 18-62 

17*77 


Arrangements arc already being made whereby the thick cane 
seedlings will be tested elsewhere, and a piece of land is being 
acquired in the neighbouring wet land area for the furtherance of 
this ])art of the Avork. For testing the thin cane seedlings and 
those obtained by crosses between thick and thin varieties, it is 
proposed to enter into negotiations with certain North Indian 
provincial stations wliere there is the chance of accurate chemical 
control, drafting suciiessive series of likely seedlings to them for 
furtlier growth. There should be little difficulty in growing, say, 
60 seedlings in rows on sucli farms, and testing them as to vigour 
and sugar-c.ontcnt. 

This is a cliange of policy from that laid down. It was 
proposed to grow the seedlings for three years on the Cane-breeding 
Station before distributing them. But the exceedingly variable 
results obtained in successive years render this a waste of time, as 
we are sometimes altogether doubtful after the three years as to 
the relative value of the seedlings grown, and we have reason to 
suppose that their behaviour elsewhere will be quite different. 

The seedlings thus far grown to maturity are numbered 
** Madras, 1—17,000.” These figures will increase year by year and 
are cumbersome. Besides this, confusion has already arisen between 
Madras seedlings and Mauritius seedlings grown in India, such as 
Maur. 1237, 66, 16, 16, 30,-3^, 131. It is suggested that a new 
series of numbers be started of, such canes as are, after testing in 
the Provincial farms, considered worthy of trial by the ryots in 
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tho field. These will obviously bo (ar fewer, aud tlie luiiubers will 
be much easier to deal w’ith and reiucnibcr. The new series may 
be .named after the Cane-breeding Station anil termed “ Coimbaloi’c 
Seedlings ” (Go. 1, 2, etc.).’’* 

It is proposed to commence this distribution during tlic ouricnt 
season with, say, a dozen varieties, and tlds will be followed later 
on by others as the fii-st ones are rejected. Suggestions are invited 
.as to which Provincial Departments will agree to co-operate with 
the Sugarcane Expert and enter into this arrangement. 

(A demonstration of the v’arious clrisses of seedlings that are 
being raised was made at the Meeting of the Board of Agriculture 
at Poona.) 


APPENDIX. 

The following circular has biicn issued with the seedlings since 
distributed from the (!ane-breeding Station: - 

Owing to our success in the j)ast two seasons in obtaining 
desirable crosses between tropical canes and thin Indian varieties, 
it has been decided to start a tentative distribution id some of these 
to Provincial farms. As there are fourteen or fifteen of the latter 
who have intimated tlieii* desire for seedlings, the material available 
is unfortunately small, but it is hoped that this will not recur. In 
sending these out a certain amount of selection has been made, 
those for the Punjab, for instance, differing markedly from those 
for Bihar in parentage, thickness, and early ripening. It is important 
that the period of testing should extend for several years, because 
it takes some time for a seedling to accommodate itself to the 
vegetative mode of reproduction, as well as to acclimatize itself 
to the very different conditions of soil, temperature, and moisture 
in its new surroundings. As an instance, a certain cane was distri¬ 
buted because of its rich juice ; it refused to grow more than a 
couple of feet in length for the first four years, but was kept on 
because of its juice ; in this the fifth year it has suddenly grown 

* On further consideration it appeared best to attach Coimbatore numbers at once to the 
seedlings oeleoted for distribution this year, aa the proposal to alter the numbering after 
distribatioii would be unwoibable. This has aocordin^y been done. 
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well and the juice does not seem to have suffered by the change. 
There are numerous instances, in the Indian experience of the past 
twenty years, of such gradual acclimatization. 

We have from time to time o])tained a series of Java seedlings 
specially selected for Indian conditions and as these are now receiv¬ 
ing marked attention and have given good results, especially in 
Shahjahanpur, Mysore, and the Central Provinces, the new Madras 
seedhngs should be compared with them. These Java seedlii^s 
are therefore widely distributed for this purpose, besides their own 
intrinsic merit. They have been in the country for six to seven 
years and have been grown on the Cane-breeding Station from its 
start, and are most of them at least twenty years old. It is import¬ 
ant, from what has been said above, that this should be borne in 
mind when they are compared with the Madras seedlings. 

It is hoped that the results obtained in different places will be 
communicated in due course, as this will enable us the better to 
judge what class of seedlings is likely to succeed in different parts 
of the country. The Madras numbers (of seedlings grown to matu¬ 
rity and analysed) will this year considerably exceed 20,000, and 
as these figures arc cumlxirsome it has been decided to institute a 
new series for such as are being distributed, “ Coimbatore ” taking 
the place of * Madras.’" These numbers will commence with the 
present distribution. The six seedlings sent out four years ago 
were intended to act as a guide to the growth of Madras seedlings 
in different parts of the country, and, having now served their 
purpose, may be discarded. 



THE TREND OP INDIAN AGRICULTURAL 

EXPORTS. 


BY 

A. C. 

Deputy Director of Agriculture, Ckota Nagpur. 

The distance of India from the principal ports of Europe an<l 
the reduction of shipping facilities have conibineil with the develop¬ 
ment of tjade across the Pacific to lessen the effect of the war on 
Indian agriculture. The tracts that produce wheat, cotton, sugar, 
and indigo have no doubt benefited by the higher prices of those 
staples, and their area has been extended at the expense of oilseeds, 
the value of which has fallen, but. tiie general ratio of prices of the 
ryot’s produce to those of his requirements has not seriously changed, 
nor has the general level of wages risen owing to the tliversion of 
any considerable amount of laboui- t.o military occupations. On 
the other hand, the war has undoubtedly interfered with, and in 
fact almost temporarily arrested, the normal secular change of 
prices that has been in progress since tJie first railways were made 
in India. When normal conditions are restored, there is every 
reason to suppose that this secular change will be resumed and 
intensified, and a few speculations as to the nature of the change, 
and its probable scope in the near future, may therefore be of 
interest to a Department which must look forward a decade for the 
results of its activities. 

The contrast between India as an agricultural (jountry and the 
western industrial world is marked, and is likely to remain so until 
coal becomes a minor factor in industrial production. As long as 
coal remains the all-important factor in raising and maintaining the 
standard of living above the point at which the necessary minimum 
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of food and warmth is assured to all, so long will India remain 
primarily agricultural in character as compared with countries 
where coal is relatively abundant. Before the use of coal when 
the production and distribution of food was effected entirely by the 
consumption of a jjortion of the food produced, periodical war or 
famine were alternatives which a settled population had perforce to 
coutemi)late. The fear of famine has recently been almost exorcised 
from India, and her resources hi <;oal and other forms of power 
are probably sufficient to ejiable her to maintain an efficient system 
of communications at a cost wliich, in view of the densitj* of the 
population in cultivated tracts, is likely to compare favourably 
with the cost in coimtries where the population is more diffuse. 
But beyond this, it seems probable that industrial organizations on a 
large scale will be limited to the few places that are particularly 
favoured in the matter of supplies of power and raw material—a 
generalization that is supported by the exceptional prominence of 
the few great non-agri(;ultural industries in India, such as the 
Kolar gold-fields, the Sakchi steel works, and the Bombay cotton 
and Calcutta jute mills. 

This being so, the influejice of industrialism on India is likely 
to be, so far as the neuj* future is concerned, mainly external, and 
the sufficiency of the (ioai sup})ly for purposes of internal transport 
will only serve to accentuate the contrast and intensify the reaction 
between foreign industries and Indian agriculture. 

The nature of the effect on Indian agriculture can be judged 
from the change that has aheady taken place since the opening up 
of the country by railways—the extension of the cultivation of a 
limited number of great staples for exjiort. Cotton, wheat, jute, tea, 
groundnuts, and other oilseeds almost exhaust the fist, but the 
effect of their es^iort in raising prices and wages in the districts 
concerned is already very considerable. 

There are tw'o ways in which the war is likely to affect this 
development* Firstly, by converting Europe from a creditor to a 
debtor continent it will inevitably cause an outward pressure of 
population towards other teiliperate areas, and thus lead to more 
intensive cultivation of \'aat expanses of hitherto only half "farmed 
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land in tLose areas. Secondly, it lias already led to a crystallization 
of industry in huge organizations which will be devclopetl on 
lines that are far more economical of labour tlian has liitheito been 
the rule outside America. The population of Europe will spread 
over the temperate areas, and the standard of livbig of tlie majority 
will rise very rapidly. It is quite possible liiat -measured in the 
products of industry—wages aiul the value of food, fuel, and 
agricultural products, among imbions of Eurojiean stock as well 
as in Japan, will have doubled between the years 1914 and 1924. 

India will get her cloth and importeil machineiy and manures 
at a less cost in terms of her agricultural exports, and tlie ryot will 
have a greater inducement to grow staples for cxp<»rt after his own 
food requirements have been met. 

From the point of view of tJie Agricultural Dejiartment, the 
important point is to recognize the growing inqiortance of exjiort 
staples, and to anticipate, as far as may be, tlui demand for such 
agricultural products as seem likely to pay best under the new 
conditions. There are innumerable small crops - inferior millets 
and other cereals, and pulses—which give small yields and are now 
grown at considerable labour lor local (jonsuiujition ; it is reasonable 
to suppose that with prices of crops, which give a mu(;h higher money 
return, rising, as compared with pruics of aitilunal manures and 
implements, the area of those smaller crops will decrease indefinitely. 

On the other hand, there will be a growing demand for such 
tropical and sub-tropical products as coconuts, rubber, tea, coffee, 
cotton, and oilseeds of aU kinds. 

The great variety of species of plants cultivated in liulia under 
special conditions for local consumption is likely to give way to an 
equally great variety of races of fewer main species of commercial 
importance, the value of wliich will be fixed by world standards 
instead of by local peculiarities of soil and market. 

More detailed speculation with regard to this general proposi¬ 
tion should enable workers in each main agricultural tract to 
pick out with some assurance the crops to which special attention 
should be given, but there are one or two fundamental factors of 
the European demand which narrow down the enquiry considerably. 
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First comes the question of freight; bulk for bulk, and weight 
for weight, the most expensive products will of course bear the 
cost of freight most lightly, and of non-perishable staples not already 
exported those that have the highest inherent value are most likely 
to find a market abroad. Secondly, there is the probability that 
the northern races will increase the out-turn of the staples of the 
temperate areas and rely oji southern latitudes chiefly for the 
products that suit the characteristic climates of the tropics and 
sub-tropics. Apart from such purely southern products as coffee, 
tea, coconut, rubber, and cotton, there are a large number of crops 
grown in India which require a definite warm dry period in which 
to mature their seed. The more important of these are pulses and 
oilseeds. These (irops have been comparatively neglected in India, 
but they have a peculiar value in view of a growing trade with the 
temperate areas, because, Avith the exception of milk and meat for 
the production of which those areas are specially adapted, very few' 
nitrogenous anil fatty products are grown in northern climates, 
while the intensive production of meat and milk requires the feeding 
of cattle on a relatively high nitrogenous diet. The nitrogenous 
and fatty constituents of cattle foods cost in England about three 
times as mucli as starches and sugars, while in India the difference 
is much less; and this fact, combined with the inherent caloriflc 
value of fats anil oils, w'hich is nearly 2^ times that of starch, 
assures an increasbig external market for Indian pulses and oilseeds 
as compared, for mstance, witli rice w'hicl) consists almost entirely 
of starch, or wheat and barley w’hich can be grown as well or 
better in temperate climates. 

From this point of view, gi'oundnuts are likely to become even 
more important for export after the war; and the varieties of 
soybeans which are the chief, if not the only other, leguminous oil¬ 
seeds should not be lost sight of ; Av’hile anything that can be done 
to increase the area of pulses in general, will go towards maintaining 
the fertility of the land in the face of the drain that the e 2 q)ort of 
non-leguminous oilseeds undoubtedly causes. 

Hitherto the A|^icultural Department has devoted itself 
chiefly to increasing the i>ut,*tutn of the three crops that are perhaps 
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more eichausting than any others—cotton, wheat, and sugarcane— 
and the suggestion may bo hazarded that the introduction ot 
mineral manures for leguminous crops, combined with the selectiiui 
of heavy yielding varieties that can be grown and harvested with a 
nunimum of labour and risk, is both essential if tlie fertility of Indian 
soils is to be maintained at the level required lor the (jontinued 
production of the improved staples already introdu(;ed by the 
Department, and is likely to be more directly piolitable hi the 
near future than any other line of work. 



AN ACCOUNT OF SOME EXPERIMENTS 
IN LUCERNE CULTIVATION AT 
SAHARANPUR REMOUNT 

DEPOT. 

BY 

.Major J. BilUCE, 

Army Remount Department. 

Although one of tlie most vjiluable fodder crops of warm 
cdimates, luccnie is little grown in India, except on Government 
farms, or as a market garden ta-op in the neighbourhood of canton¬ 
ments. Even in these instances the area cultivated is compara¬ 
tively small. The reason for this is that lucerne is supposed to 
need an excjessive amount of water which can be utilized more 
})rofitably in irrigating a larger area of other crops. 

In Remount Depots lucerne is usually grown by the ridge 
system, on the ground that it will not survive the rains when sown 
on the flat. Ridges look nice, and any losses are quickly and neatly 
repaired by fresh sowings in the autumn ; but in some climates these 
losses are considerable, nnd the sowing returns for the last 16 years 
show that at Sabaranpur lucerne is at best a biennial. The question 
therefore arises whether it might not be more profitable to grow it 
broadcast as a rotation crop, and thus make use of its well-known 
manuiial properties. By this system the labour of making and 
maintaining ridges would be saved, and the cost of cutting reduced, 
while, should it be found to yield a good return with few irrigations, 
the area under lucerne cultivation might be largely extended. 

In November 1916 a seri^ of e3q>ermients were started in this 
dep6t in order, fii'stly, to ascertain whether lucerne w'ould grow 
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successfully with a small amount of water; and, second!}', to test 
the respecthe merits of the ridge and broadcast systems. Eight 
plots were laid out—three ridged and live broadcast—on sandy 
loam soil. By an unfortunate mistake an excessive quantity of 
seed was sown in the broadcast plots, aiul altl'ough tlds greatly 
lessened the value of the experiments, tlie Jesuits are ncA’-erlheless 
interesting. 

Tlie ridged lucerne was treated in the usual maimer, except 
that water was restricted. Tlie broadcast received one hand 
weeding when the plants were small, and all subsequent cleaning 
w^as done with harrows. Cuttings were usually made by sickle or 
scythe, but the whole crop was clietkd (scraped) tluee times— 
twice before the rains to eradicate doddei-, and once in November 
to clean the ground. 

Although none of the plots rcc-eived moje than eight waterings 
during the tw’elve months, the plants did not a])pear to sulTej* 
from lack of moisture, and the losses incurred may be ascribed to 
thi*ee causes :—Firstly and chiefly, to tlie steps taken t(> eradMjate 
dodder, more especially in plots 2 and 3 ; secHUidly, in j)lots 2 and 5 
to too deep cultivation; and thirdly, to some extent to waiter lodging 
during the rains. 

Since no weeding or harrowing was done in the rains, it is neces¬ 
sary to make an ailow^ance forgiass. The following estimate which 
is based on tests slightly favours the glass at the exiiense of tlie 
lucerne:— 

Plots 3 to 8 (sown on fallow land). For July, August, 
Septembei', October, 3 parts glass to 1 of lucerne. 
For November I grass. 

Plot No. 1 (sown on site of old lucerne garden). For July 
to October 3^ grass to 1 lucerne. For November 

4 grass. 

f Plot No. 2. For rains t grass and for November | grass. 

During the rains the lucerne was cut whenever the grasses 
appeared to be getting too strong, and the mixed crop was made 
into ensilage, which has proved of excellent quality. After every 
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outting the lucerne was the first to recover, and bad made a good 
growth before the grass began to overtake it. 

In the early summer dodder attacked the lucerne very severely, 
and it was feared that the whole crop would be lost. Digging out 
was first tried, but the parasite was too widespread for this remedy 
to be effective. Burning litter on the affected areas was next 
tried; widely in plots 2 and 3 and to a less extent in other plots. The 
results were disastrous to the lucerne. Finally, at the suggestion 
of Major Hewitt, A. li. D., chediriy (scraping) was resorted to, and 
this proved successfid. 

As very full information is given in the statement at the end, 
only a few remarks on each plot will be necessary. 

riots 1 and 2 were sown on land where lucerne had died a few 
months previously. Grasses appeared in them early anil they were 
throughout less clean than the other plots. 

Plot No. 2 had been ruined in the attempts to eradicate dodder, 
so at the end of May it was given a thorough and deep cross culti¬ 
vation to see if this would clean it. The glass had been establisheil 
too many years, however, to suffer any permanent damage, and the 
only result was the destruction of more lucerne. 

Plots 3 to 8 were sown on fallow land and were clean until July 
when rain grasses sprang up thickly, and didj (Cynodan dactylon) 
made its appearance. 

Until May, No. 3 which had been seeded 40 lb. per acre was 
by far the best plot, but, like No. 2, ivas ruined by the burning and 
digging to get rid of didder. 

Plot No. 6 only received five waterings during the twelve 
mouths, and produced 71,722 Ib. of green fodder per acre, of which 
42,784 lb. are assessed as lucerne and the balance as grass. In May, 
half the plot was deeply cultivated to see whether a thorough 
stirring of the soil would strengthen the growth. The experiment 
proved a failure and resulted in a permanent reduction of 25 per 
cent, in this half of the plp.t. 

Plot No. 7 vras limetl sonie months previous to sowing and 
eventually produced the. largest return. 
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Plot No. 8 was sown on inferior land containing patches of 
halar (alkali). It was seeded with, a nurse crop of barley, and 
received no hand weeding; a large mixed crop w'as cut in February. 

At the close of the rains the lucerne in all plots was good and 
healthy, although the ridged plants appeared bigger and stronger 
than those on the flat. The thorough han’owing given after the 
last cutting has, however, been beneflcial. and the difference is now 
less marked. The returns from both systems, even after making the 
necessary deductions for grass, would be considered quite satis¬ 
factory for lucerne grown under beav>^ irrigations, and the results 
would have been still better but foi- the unlucky attack of dodder. 

It will be interesting to compare the yields of these experimental 
fields with those of oats and sorghum, the two winter and summer 
crops chiefly cultivated in Remount Depots. The most convenient 
method of comparison will be to take Kellner’s starch equivalent 
values for each fodder, in spite of the fact that Kellner ascribes a 
very much lower feeding value to lucerne than do American authors 
and that Indian conditions probably more nearly approximate to 
those of America than of 'Europe. 

The average of Kellner’s starch equivalent values of green 
lucerne in all stages is 8-73, of oat hay 35-2, and of sorghum 8*1. 
His lowest value for grasses is 9*9; this is lor good irrigation 
meadows and would appear to be the most suitable for rain 
grasses. 

From Table I below, it will be seen that the return obtained 
in these experiments for each acre of lucerne is greatly superior 
to the combined average yearly yield of one acre of oat hay and one 
acre of imphee (Sorghum), and, although the seeil is expensive, the 
balance of profit is in favour of the lucerne. The average 
yield of oat hay in this dep6t is 4,480 lb. with a starch equivalent 
of 1,677 ; that of imphee is 22,930 lb. with a starch equivalent of 
1,867. The starch equivalent value of these two crops together 
therefore is 3,434. Plot No. 4 gives the lowest yield in these experi¬ 
ments with 60,436 lb. green fodder, having a starch equivalent of 
6,672 for the mixture. The yield of No. 7, the best plot, is 
calculated at 8,000 starch equivalent. 
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Althougli these lucerne fields have given large yields with very 
little water, yet it is not safe to assiime that the results would always 
be similar. The rainfall this year up till July was slightly below 
normal, but the siimmer was exceptionally cool, W'ith numerous 
cloudy days and an entire absence of hot winds. That the condi¬ 
tions generally were unusually favourable is proved by the fact that 
the average yield per acre of lucerne for 1916-17 throughout the depdt 
was the highest recordetl for 16 years. The experiments, how^ever, 
are distinctly encouraging and justify further investigation. 

Table I. 

Showivfj deiaih of wtt-turn in Ih. 'per acre. 


Plot No. 


t 

1 

1 

•■J i 

3 

4 

5 

(A h Ri 

0 

7 

8 

I 

1 

December 1010 i 

i 

231 


... 

... 


... 

... 

... 

J 

January 1017 

260 

4,006 

8,114 

6S3 

.3,2.37 

461 

.. 

... 

February 1917 

... 


.. 


2,4.56 

... 

3,985 

12,262* 

March 1017 

r>,2so 

6,230 

O.-WO 

4.207 

7,170 

6,588 

... 


April 1917 

5,6SS 

10,17S 

14,807 

5,.323 

9,447 

6,956 

18,520 

14,698 

May 1917 

8..3.51 

2,898 

l,:i.S7 

8,277 

4.117 

9,263 

4.8.55 

3,114 

June 1917 

6.411 

782 

7.:i76 


3,96:1 

5.:120 

7,087 

5,719 

July 1917 1 

22.279 

18,726 

15,107 

12,379 

12,672 

3,422 

.. 

.. 

August 1917 ... 

i 

! 




... 

16,867 

22,.564 

13,405 

September 1917 ... j 

i:i.970 

11.777 

13.017 

10,313 

14.903 

19,096 

16,206 

13,427 

October 1917 ... 

! 

1 

9,603 

11,720 

0,110 

9,571 

14,351 

9.487 

8,254 

November 1917 

6..070 

6,211 

4.4.53 

4.867 

4,123 

4.337 

3,953 

2,939 

Total green fodder (Lu¬ 
cerne and grass mixed) 

79,6:16 

69,5.31 

.so.s.u 

60,4:10 

71,722 

86,651 

86,666 

73,818 

Deduct for grass 

39,397 

36,651 

.3i.::i8 

25,293 

28,938 

41 ..386 

37.180 

27,049 

Balance pure lucerne 

40.2.30 

.^3,880 

.54,813 

36,143 

42.784 

44,265 

49,476 

46.7^ 

Starch equivalent value 
of lucerne and grass 
mixture 

7.413 

1 

1 

0.487 

7,1127 

( 

5.572 

i 

6,600 

7.961 

) 

8,000 

6,761 


Average yield of 1 acra Oat‘hay— 4.4801b. Starch equivalent = 1,677 
«• •• .. .. Sorghum- 22,930 „ Starch equivalent =: 1,867 

Starch equivalent value of 1 acre Oat hay and 1 acre Sorghum 3,434 

* Luoerne and barley mixed 
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THE SPREAD OF CO-OPERATION IN THE 

PUNJAB. 

BY 

(’. F. STOICKLANI), B. A., L C. S., 

On Special Ihtty in the Office of Registrar of Co-operative Societies^ Punjab. 

I. Intkoduction. 

Before the passing of the Co-operative Credit Societies Act 
of 1904, a few societies luul been founded in the Punjab through the 
zeal of individual officei-s. Three were created in the Multan District 
in 1898 by Mr. (now Sir) K. Maclagan and Captain Crosthwaite, 
and registered in Calcutta under the Companies Act. Five were 
set up in the present Mianwali District in 1900 by Captain 
Crosthwaite. Of the latter, four aie still existent though lack of 
supervision has left them weak. Two of the Multan societies have 
perished, but Thatta Ghalwan, after a long period of work with 
varying efficiency on a basis of mixed grain and cash dealings, has 
arisen in new strengtli. The Panjawar Society of Hosfaiarpur 
District, dating from IS92, was, and still is, an unregistered and 
unrecognized association, which will be described later. 

By the orders of Government the experiment of co-operation 
was to be tried in the five selected districts of Rawalpindi, Mianwali, 
Montgomery, Kainal, and Hoshiarpui*. In the following year 
permission was given to include Multan, Shahpur, Ludhiana, 
Gurdaspur, and the Rupar Tahsil of Ambala; and the number of 
selected districts was rapidly increased until the principle of limitation 
was abandoned. For reasonh accidental or otherwise, no serious 
attempt was at this time mPdc'iu Rawalpindi, which remained wgin 
soil imtil 1913. No large success was apparently attained in Mianwali 
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and Montgomery, though of 16 early Mianwali societies 12 are 
still nominally or actually alive, and the number registered was at 
one time twice as great. Karnal proved a failiu’e, aiid generally 
sneaking has continued to be unpromising : the Registrar in 1906 
applied this description to the whole Eastern Punjab. In this 
statement he generalized too freely, for from 1910 oinvards Hoahiar- 
pur which had hitherto lagged behind its neiglibours ma<lc laphl 
strides and is now one of the areas in wliich societies are not only 
most numerous, but most truly co-operative. 

Tlie difference in the rate of progress was largely duo to personal 
reasons. A single-handed Registrar could effecjt little without 
keen propagandists, ofiioial or non-official: Ambala District 
flourished under Mi’. Gladstone and Gujrat under Diwan Narendra 
Nath as Deputy Commissioners; Fakir Iftikhar-ud-Din was valuable 
as Settlement Ofticer, Hoshiarpur; wliile Shaikh Firoz Din, 
Extra Assistant Commissioner in Giiidaspur, and Pal Singli, an 
enthusiasti(5 Jat zemindar of Jullimdur and Lyallpur, were 
responsible for multiplication of societies in the districts named. 
It cannot, however, be said tliat such imilti])lication was always 
of real value, and a number of " paper ** societies were cancelleil 
without enjoying more than a nominal life. 

At tlie present time the movement has penetrated every Pimjab 
district except Dera Gliazi Klian, and it has been found that no 
difference of caste or clime renders the Punjabi peasant of tlie plains 
or hills inaccessible to co-operative teachbig. The least prosperous 
regioiM are Montgomery, Multan, Muzaffargarh. Mianwali, Attock, 
Jhang, Kangra, Gurgaon, the fringe of the province, and including 
some of its most backward parts. It is obvious, therefore, that 
only effort and an adequate staff are needed to bring the laggards 
up to the general level. Most advanced at present are 
Gurdaspur, Jullimdur, and Hoshiarpur, whose growth is shown in 
the following table :— 

1905 1906 1907 190S 1909 1910 1911 1912 1913 1914 1916 1916 1917 

5 59 61 169 *20 ? 267 514 5S5 671 657 655 

7 44 53 89 197 318 416 463 460 460 461 467 

W'w 

3 6 8 U 12 122 287 418 452 449 439 48- 

18 


Qurdaapur 

Jnlliindur 

Hoabtarpor 
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The slight retrogressioi) iji 1915 and 1916 is due to an elimination 
of weaklings and a process of consolidation. 

The progress of the Punjab as a whole is given below :— 

Year 1903 1906 1907 190S 1909 1910 1911 191-2 1913 1914 1915 1916 1917 

Societies ... V-* -21 177 ‘Jm 316 70(5 1093 1769 2845 3333 3337 3391 3496 

n. Typks of Soctkties. 

A. Interest was aroused by a sch.eiuc adopted m 1892 in 
Panjawai- village of iroshiarjuir District, Avh.creby th.e entire control 
and jiianageiiieiit of the common land was handed over to quasi- 
])ornianont trust ees,l(jans being n>ade from the profits of cultivation 
to redeem the lands and to repay the debts of the co-sharers. The 
society, though unregistered, h.as been abundantly successful from 
the hnanc-ial ])oint of view, both in enliancing the value of th.e land 
and in relieving the associates from embaiTassment; but its pro¬ 
ceedings are not in all ways co-operative, since the trustees are not 
at all times rosjionsiblc to tlie members assembled in general meeting 
and dealings are jiot confined to members. An association of this 
nature needs influential leadership ; a single I’ecalcitrant sharer 
in the common land can block its action : hence the type has not 
found exact imitators. Certain villages bi Sialkot District devoted 
the entire proceeds of the sale of shamilat (co-parcenary) trees on 
an embankment to their registered societies ; the residting influx of 

no\ a*vailal le for loans was not in all cases beneficial, and the 
largest of those gocieties is under liquidation. Three Gurdaspur 
societies depend wholly or largely on the income of their shamilat. 

B. Tile proposal originally most popular in the Western 
Punjab was to (iontribute a fixed or unfixed amount of grain for a 
period usually of ten years : loans were issued and repaid in either 
grain or cash. This type was in early years to be found in Mianwali, 
Muzaifargarh, and Jbeliim, and occasionally in Montgomery and 
Multan: a few specimens in Mianwali and Muzaffargarh survive, 
but the majority have eitJicr faded away or been converted with 
more or less reluctance to a cash basis. The profits on grain dealing 
are normally very nlfch higher than on cash payments, without 
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any hardship to tlie hoirower, on aorioimt of tlio wido divorgomio 
between sowing and harvest prices : it is essential that grain hi>. 
either promptly sold or stored with tlie utmosl rare in order to 
avoid damage and the suspicion of iri-ogiilarity. A giuin basis 
is acceptable in areas where MaliouKabm object ions to interest, 
are strong: it offers, however, little inducement tlio weallhicr 
landowners, even of tlio ])eas/int (dass. ^\■l*ose varies! refpi i rein out s 
can only be met by a free grant of casli loans liotJi at harwst and 
at other times. 


This “Mianwali'’ t}T^)o never received a, fair and full trial in 
the Punjab ; it sprang up in distrhits wlmrc^ tln-ongh aoeidont and 
intention, staff coidd not bo^novided. and tin* so(;i(*ties had <loe.aycd 
or learned unlmsinesslike niotliods before ade([un1e ins])(M‘.t ion 
was available, finder good siiporvisioji a .soei(*ty w(uki)ig in mixed 
cash and graiti s]ion]<l servo a valuable ])inpose boll) in eo-o])eTative 
credit and in the provision of ])iiro seed. 

0. Another attoiu])t to esca])e from tin' ditbenity of interest 
among Mahoinedans gave rise t«) the '‘doj)osit ’’ ty])e, in whi<di 
a certain number of nioinbors, us)ially .•». Inindfiil of woallby men, 
supplied the funds in feed'dej)o,sit for a tern' of n'ars. tsiking a 
share in the ])rofit, wliich wa.s liold not to bo ij)t» rest, 'riie most 
noteworthy case was the Kliaral Kiunl of Ab'lirpnr in Mioiitginnery 
District under K. Kamir Klia.j). 'fiii.' s'.<-.iety. a,t. tnio linie 
outwardly flourishing, recently failiMl. pirtJx In'canse its o])eialions 
were extended over too wide an area, )ind mully because on (lie 
transfer of the zail (agricultural circle) to another district th.e local 
inspecting staff failed to learn of its oxistonac and lend it aid. 
Societies of this description are fiind:i,mentally unsound; non- 
depositing members, admitted for a t iiHing ba*, jail to realize their 
responsibility ; they appear to be only boi rowing from t ri])al leaders 
as their fathers and grandfathers have done, and nr* co-operative 
sense is developed. Tlie principle of ifaying a share of profits to 
dep6sitors is maintained in the Ludhiana >\^*avers’ Society, where, 
however, all members are made to contribute shares. 

D. The type which eventually became predominant originated 
in 1906 in Gurdaspur and other distriits of the. East Central Punjal), 
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and is a modifioation of the Eaiffeiseu Society, sometimes called 
the Indian Luzzatti model. Shares are paid in ten annual instal¬ 
ments and, though the value of a share is low, form a large propor¬ 
tion of the capital. The accumulated profits or reserve fund may 
be used as working capital during the 10 years period. At the end 
of the 10 years, share money may either be withdrawn, or, in the 
more recjent institutions, left in the society; three-fourths of the 
profitsmay be credited to the members. A dividend in cash after 
this initial distribution was usually allowed by the by-laws, though 
contrary to the rules of the Local Government; the defect has 
now been remedied by new Government rules. Liability is unlimited, 
and the control democratic ; mutual supervision and responsibility 
are enforced. Since shaie payments are amuially made, deposits 
do not reach a high figure in most primary societies in their early 
years. The rate of dividend is now limited by rule to 10 per cent, 
in order to combat the profit-seeking tendency, and affluent societies 
are encouraged to reduce the rate of interest on instalments 
punctually paid. 

E. An old society in Multan District has resolved to abolish 
interest altogether and recover principal only. Every member 
will pay a small annual contribution, and in order to compel punc¬ 
tuality and inculcate thrift, a fixed penalty will be charged on 
debts in arrears, and a fixed bonus paid on deposits. The experi¬ 
ment may prove highly attractive to scrupulous Mahomedans, 

but can only be undertaken after the accumulationTof Tpeimanent 
funds. * 

F. The prevailing industrial type is that of the weavers* 
supply and sale society. Yarn is bought from the Weavers’ Central 
Stores and supplied to members at the lowest price ; when possible, 
a shop is opened for sale of the members’ finished product. Shares 
are contributed, but cash loans are now rare. The; societies are 
gradually accepting the idea of distributing profits mainly as a 
relate on raw material a^ld to members and as a bonus on finished 
aitudes^ bought froni them. Profits are surprisingly large, though 

*the capital is at presei]|>’of moderate^amount. 
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G. little need be said of Central Banks and Unions. The 
former were in all esses founded by individual shareboldeiSy but 
ai^iated societies are buying shares and taking part in the control, 
while the admission of new individuals is discouraged. 

Unions in the Punjab are financing bodies of hinted liability, 
and at a certain stage of development were fomul to compete with 
Central Banks. A number of th e less active have now been absorbed, 
and as they perform little or no supervising duty their number is 
likely to decrease. 

III. The Law, the Eules and the By-laws. 

The first Act (X of 1904) was admittedly experimental and 
aimed only at establishing a system of co-operative credit as the 
simplest form of the co-operative idea. Its provisions were confined 
to the minimum required for putting societies on a legal basis, 
arranging for a certain supervision, and aiiording scope for the 
grant of privileges. All further assistance and limitation was to bo 
at the discretion of Local Governments whudi would notify rules, 
and of the Kegistrar who would scrutinize the by-laws at the time 
of a society’s registration. No attempt was made to legislate for 
secondary or central institutions, or for primary societies aiming 
at other objects than credit. It was not legal to levy a fee for audit 
or to devote a portion of the profits to charity. Further, by a 
curious oversight, the Eegistrar could refuse to register a society 
the by-laws of which he considered unsatisfactory, but had no power 
to control or prevent subsequent modification of the by-laws. 

These and some minor defects were remedied by Act II of 1912 
(the Co-operative Societies Act) which contemplates all forms of 
co-operative associations. Even the later Act, however, is couched 
in general terms and is largely permissive rather than mandatory. 
All detailed control is exercised through rules and by-laws. The 
need for a prompt method of land redemption was felt at an early 
stage, and has been to some extent satisfied by Act II of 1913. 
The grant of taccavi to societies under the Land Improvement 
Act and Agriculturists* Loans Act has been the subject of recent 
correspondence with the Punjab Government. It has been resolved 
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that taccavi grants for short terms under the Agriculturists'* Loans 
Act may bo freely made, and such advances could no doubt be given 
either to Central Banks or to Village Societies. Members of borrow¬ 
ing societies will not, liowever, be debarred from direct access to 
Government. Advances under the Land Improvement Act will 
only be sanctioned when the purpose of the loan can be effected 
and the loan repaid within 3 or 4 years, and when all the members 
share in tlie work or ilie benefit. Societies are to keep separate 
accounts of sums so advanced. 

The chief omission in the present Act (II of 1912) is that of an 
effectual and expeditious niode of liquidation ; a sooietj'’ which 
has been brought- va.dej* liquidation has ex hy‘pothe,n failed in its 
co-operative purpose', and the co-operat’ive staff are at present heavily 
penalized lor a laidt tlud isonly partially their own, by the cumbrous 
and tedious niaciruu*.»y of law. In practice the duty of liquidation 
is (Ure(;tly or indir<;ct ly fulfilled in most cases by the heavily-worked 
subordinatiis of the ilogistrar or of a Central Bank. 

I'he rules not died in 1906 by the Punjab Government under 
section 27 (ioalt to a gj-eat extent with Government loans; the 
discontinuance td sutili loans has rendered the prevision unnecessary. 
The desired eonirol over ameiulmeuts of the by-laws was given 
to tJie Kegistrar, and a scheme of arbitration for disputes was 
devised. At tliis time it was evidently anticipated that the 
coimection between societies and the Revenue Authorities woidd bo 
closer than subsequent ilevelopments have rendered it; An extract 
from a society s papers was to be attested by the peUwari, 
arbitrators were appointed tlirough the Collector, and the Punjab 
Government sujiported a proposal that arrears of debts might be 
rocoveretl tlirough the agency of the tahsil, a provision which, 
though pTiviu fuvie attractive to many, would beyond doubt have 
weakened the backbone of co-operators. 

In 1912 a notification was issued permitting the distribution 
of three-quarters of the accumulated profits in a society of unlimited 
liability in the form, of .non-returnable shares after the period 
prescribed in tlie by-l<i!ws> the old Act having allowed an 
.'eventual distribution'iij oash. 
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In 1914 the earlier rules were revised, and' additional forms 
and registers prescribed; detailed instructions for tlie procedure of 
li(][uidation were given, though notliing can remove th«*. 
inconveniences of the existing methoil. It was also laid «lown tluir 
arbitrators in disputes should be appointed l)V the Kegistrar, ajid 
from this time the recovery of debts by arbitration became 
effective though at first sparingly em])loyetl. New rules have during 
the present year (1017) been sanctioned by Govermneiit after 
publication. The chief improvements aimed at ai e a sin iplifiijation of 
the arbitration procedure by rendering an award final, save for the 
right of appeal to the Registrar, and enabling it to be. executed as a 
decree, and a more exact definition of the jiou ers and duties of tlie 
^klanaging Committee, a body which b.ad liitb,eri(> scarcely any 
legal status. The distribution of profits in (aisli with a divideiu) 
limited to 10 per cent, is permitted in a society’s eloventli year, but 
an increasing body of co-operative feeling is ojiposed to sucli 
distribution in practice, and emphasis is being laid on tlie desirability 
of reducing and perhaps abolishing interest on loans. 

The first by-laws of a,primary society, framed in the urgent 
haste of a new’ movement and without the advantage of local 
experience, were in many respects defective. Jn sjutc of section 8 of 
the old Act which forbade the distrilmtion of profits, the return 
of shares with profits w'as allowed to witlidrrawing members, and 
societies with this by-law were founded uji to a very recent date. 
Shares were paid often in grain and were usually withdrawable 
after 10 years. It was also laid dowm, perliaps by a curious 
oversight, that distribution of the full three-quarters of the profit 
must be made, so long as such dividend did not, before the rate of 
interest had been reduced lo 6 per cent., bring in lo any member 
a sum exceeding his former annual contribution of shares. The rate 
of interest was at first 9 or 9^ per cent., and later, on the creation 
of Unions and Central Banks, was raised to 12^ per cent., which is 
now general except in young societies. Members were freely 
admitted on payment of fees only without shares, a laxity which 
produced an imfortunate sense of charity among the poorer 
members. 
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The payment of old debts was not originally contemplated as 
an object for which loans might be given; and, when afterwards 
included in the stated objects, was for a time forbidden to membera 
of Committees: moreover, no person was to borrow more than 
one-tenth of the capital. These two by-laws were not maintained, 
and the latter has only recently been revived : the great stumbling 
block is the selfishness of the Conunittee whose members frequently 
borrow over half the available capital. Efforts to prevent this 
selfishness aie made in various ways, but with only moderate success. 
The newest by-laws render shares not withdrawable at the will of 
the shareholder : the taking of personal security is compulsory, and 
a limit is set to borrowings by a register haisiyai (register of econonuc 
status), fiTring the maximiun credit of every member as principal 
or surety. All members must take shares, and in cash only. Loans 
may be given for any necessary purpose. 

It is interesting to note that though the present by-laws only 
permit the reserve fund on dissolution of a society to be applied 
to a public purpose or reserved for a future society in the same area, 
and the old clause allowing the Begistrar to distribute it to the 
members has been cancelled, yet that by-law was not illegal, since 
the old Act did not forbid the eventual distribution even of the 
reserve fmid proper, while the new Act only forbids it in the case 
of a registered society. 

The first Central Banks were founded and their shares were 
subscribed by individuals who had often an imperfect realization of 
the objects in view, l^imary societies were not expected themselves 
to become shareholders, and large clividends were openly or secretly 
aimed at and occasionally obtained. As societies have acquired 
understanding and strength, they have been encouraged to join in 
membership and participate in management; the issue of shares to 
individuals has generally been discontinued, a limit to dividends has 
been more strictly enforced, and the superior voting power of large 
shareholders is being abolished. Any future Central Banks founded 
in this province iili^y confine their membership entirely or 
^IncipaUy to societies,, apd^^a Central Bank for the Murree Tahsil 
, o| ^^alpindi is bein^’ifigubated in this shape. 
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IV. Direct Help from Government. 

The privileges conferred by the Act itself need not be here 
discussed. In all coimtries certam simplifications of the law have 
been devised in order to free tlie ludearned peasant and artisan from 
technical difficulties and to give a society a statutory existence, 
while requiring fewer formalities tlian from more advaiuted and 
wealthy incoiporated bodies. 

Government has, however, taken (1iie(!t action luulor section 28 
by exempting the funds of sociieties from iu(!ome-t,ax, and their 
documents from stamj) thity and registration fees. Section 27 of 
the Act had already exempted many documents from tlie necessity 
of registration. 

It is generally iccognizcil that wlule tJie snhordinate atafi of 
audit and inspection should be paid, and, as societies matiue in 
wisdom, controlled b}‘ co-operators, a certain amount of sujierior 
supervision should be maintained by Uovei’nmeut, wbicli cannot 
afford to trust entirely to private agenc}' a movement so nearly aiul 
deeply affecting the welfare^ of tlie })oorer (dasses. The servicses of 
the Registrar and l\is Assistants arc lent by Government; and 
except during a short period in 1015 and lOlO, wlicn fo\ir Inspectors 
- were paid from the contributions id societies, all In8})cctor8 have 
been employed at the public expense. In special (aises, such as 
the foiuiding and management of industrial societies, or the exten¬ 
sion of the movement to Muzaffargarh District where the relations 
of zemindars and moneylenders had becmiic more than strained, 
extra inspectors have been supplied above the ordinary scale. 
Similarly nine sub-inspectors were for a lime j)rovidod by Govern¬ 
ment in new areas. It has j’eceiitly been decided that in future 
inspectors will be Government-paid, while societies alone must 
contribute the salary of sub-inspectors. Small grants are 
occasionally made to pay for seiuetaries in the societies of 
illiterate menials. 

By a welcome concession of the Government of India, societies 
are allowed to use Remittance I’ransfer Receipts and Cash Orders 
w he n despatching money to one another: and an ezperuueiital 
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sanction for five years to a rebate of annas 12 in the rupee of money 
order commission-charges on similar remittances will enable payments 
from and repayment to Central Banks to be made without 
summoning representatives of village societies to a remote centre. 
The privilege of depositing a cash box in the Treasury has been 
found convenient by some urban societies. 

Before the creation of central institutions, Governnient loans 
were given to primary societies, but have been discontinued for 
some years on the growth of Central Banks. During the financial 
crisis of 1914, and later owing to the stress of war, temporary 
advances have been allowed to Cejitral Banks and Unions. The 
total of Government money (in rupees) held at the end of each 
year by primary and secondary societies, and the proportion 
borne by such money to th.e working capital, is shown in the 
following table:— 

19U.5 1906 1907 lOOS 1909 1910 1911 1912 1913 1914 1915 1916 1917 

... 3,700 47,300 93,350 103,959 90,519 76,9.34 73,976 67,658 6.3,575 128,629 207,639 133,766 

... 100 18’1 19-4 142 5-7 2'5 1-.3 0'7 0-5 09 10 0-7 

During the current year a scheme was prepared for a large 
advance of Goveniment money, whether in the form of taccavi or 
otherwise, to a Central Bank or to primary societies in Montgomery 
District, where tlic colonists of the Lower Bari Doab Canal, though 
incurring debt and in neeil of co-operative help, do not own their 
land and can only oiior a mediocre security. After some discussion 
the proposal was abandoned as Government found it necessary to 
impose in the public, interest more stringent conditions as to 
security, and were able to permit a less unfettered control than 
was considered desirable in a co-operative movement. The funds 
are being successfully contributed by co-operators in Montgomery 
and other districts. 

The sphere of Government assistance in India lies in the work 
of propaganda, organization, and supervision. In the initial stages 
of a new movement the authority and approval of Government are 
valuable and essential; ait a> later stage direct support gives way to 
guidance and correcti^Eih. Subsidies continued when no longer 
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indispensable will weaken the spirit of self-help, and the 
accompanying control may hamper free movement. Particularly, 
in this country the excessive use of official agency tends to create 
confusion in the minds of the ignorant. Government money is 
regarded as taccavif to be repaid only under compulsion : tiic society 
is frequently called a “Government Bank, ” and the most strident 
denials fail to remove this belief wh.cn firmly rooted. It is, however, 
probable that an increasing demand for assistance in staff and 
funds may arise when Central Banks undertake, as they should, the 
organization cf travelling lerjturers, of co-operative periodicjals, and 
of experimental ventures in new co-operative forn is. When industrial 
societies of artisans extend their dealings to a wide field, expert 
advice and practical help will be needed which the societies cannot 
at first repay. Cattle insurance in an untried area where statistics 
are not available is exposed to risks wliii^li Government will be 
wise to share. In all co-operative matters the activity of 
Government naturally increases as the edifice rises higher, but 
should be as little as possible in evidence to the mieduoated 
mind. 


{To be coutiniwd.) 



SOME OBSERVATIONS ON AGRICULTURAL 
WORK IN EGYPT, AMERICA, AND JAPAN. 

II. Amebica. 

BT 

■ 

W. ROBBKTS, B. Sc.. 

Professor of AgrvavUUure, LyaUjpur, Punjab. 

(Continued from pago 587, Vol. Xlf, Part IV.) 

1 WAS in the United States of America from August 16th to 
October 6th (1916), t.e., about eight Aveeks, practically the wliole of 
which I spent in the cotton-growing tracts in the south and in the 
irrigated areas of Arizona and California where the cliniatic con¬ 
ditions of cotton growing correspond closely to those of irrigated 
North-Western India. Government agricultural activity in the States 
may be divided into two main branches, viz., Federal worl^ under 
direct control of Washington, and State work, each State having 
a separate agricultural department of its own. The Federal 
Department, in addition to ordinary agricultural research work, also 
extends its activities to such subjects as investigations in road- 
buUding and rural engineering for which £66,000 are allotted annually, 
Forestry with £1,160,000 and Forestry investigations with £60,000, 
and Meteorology with £40,000. Market organization has £60,000 
and Cotton Standards work £12,000 with £36,000 for Enforcement 
of Futures Act. The total budget of the Federal Department is 
£6,000,000. To give an idea of the e3q)enditure and size of State 
Departments, 1 may quote the case of Texas where the number of 
experts emplc^ed is 286, or more than the whole of the higher grades 
of the AlE^oultural jbepa^tment in India, both Provincial and 
Imperif^L Of the abovaJnuinber it should be noted that 20 belong 
'to: the Federal I^ert^ent and 101 Demonstration Agents are 
' * r ( 272 ) 
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paid jointly from State and Federal funds. I spent seven days at 
Wasldngton interviewing Chiefs of Bureaus and especiaUy every 
one doing work on cotton. The most interesting feature there to 
nle was the Market Organization Division where tlie cotton standards 

are prepared. I spent all my spare time in this section and in the 
Bureau of Plant Industry. 

Cotton standards. The cotton standards are prepared on colour 
or grade, and consist of nine classes, four above and four below 
the middle or medium class. No standards for staple have been 
prepared as yet. These cotton standards, of which a large number 
of duplicates have now been made, are utilized in settling all disputes 
with regard to the Cotton Futures Act and are accepted by the 
whole trade for purposes of settling differences in contracts. The 
successful working of this seemed to me the finest thing I saw 
regarding the achievements of the American Department of Agri¬ 
culture. I made a point of asking the opinion of leading members 
in the various cotton exchanges as to how these worked, and was 
told on three separate occasions that my informer himself had been 
chiefly responsible for the Jiypes settled upon : this struck me as u 
great compliment to the Department. 

Controlling crop pests, etc. AMiile a great deal of admirable 
research work was in progress and a staff of experts were on hand 
to investigate any new disease, there was practically no organization 
^ for controlling or stamping out any crop pest, which would be of 
direct interest to India. The legislative measiures taken, however, 
on the recommendation of the Bureau, with a view to preventing 
the spread of disease (o) from foreign countries and (b) from one 
State or part of a State to another, seemed admirable. With regard 
'to (a), special precautions have been taken to guard against the 
introduction of cotton diseases. The United States of America 
imports about 60,000 bales of Indian and Chinese cotton annually. 
In order to prevent introduction of disease, all this has to be fumi¬ 
gated in large fumigating chambers under Federal supervision. 
One such fundgating plant was inspected by me near San Francisco. 
It was a small plant, but could do 60 bales at a time. The fumigating 
ohamber consists of a large iron drum into which the cotton bales 
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can be run on rails. A small engine and suction pump are used to 
exhaust the air after the chamber is full of cotton. Hydrocyanic 
acid gas is then let in, and after a definite exposure the cotton 
bales are taken out. The method has been carefully tested and* is 
very simple and reliable. In view of the fact that up to recently 
India has been importing American cotton through which we run 
the danger of boll-weevil and other diseases which have done so 
much damage in the States, it seems very desirable that a similar 
arrangement should be put forward in India. The cost per pound of 
cotton is extremely small, so that there would be no hardship; 
what little there is, would a(5t favourably for American cotton 
grown in the Punjab. As pointed out earlier in this report, Egypt 
has adopted the more drastic remedy of totally prohibiting the 
import of Indian cotton to that country. As regards (5) above, a 
tract where disease has .appeared is declared infected, and export of 
that produce to non-infectcd areas, either in bulk or for seed, is 
either prohibited or allowed only after proper fumigation and exami¬ 
nation by Government Inspectors. Had this matter been taken 
up in India, it might have been possible to restrict the potato moth, 
e.g.t to Western India where it first appeared. It is now doing a 
great deal of damage in the Punjab. 

Soil surveys. The work carried on in this Bureau is of great 
general interest and is characterized by a broad and well-defined 
policy, which quality I find often lacking in many of the activities 
of the Department. A soil survey may be carried out on a number 
of different principles, and unless they are conducted in accordance 
with a general scheme, surveys are liable to convey accurate inform¬ 
ation only to their author. In view of the future importance of 
this subject, I would suggest that the Government of India should 
have a definite policy drawn up by the agricultural chemists, so as 
to make surveys carried out in the various provinces generally 
intelligible and comparable for the whole of India. 

Cotton cultivation. The cotton belt is remarkable for the con¬ 
centration of the cotton. area—often one sees miles and miles of 
practically nothing but cotton. In many States there did not 
appear to be any rotat,^ i end, generally speaking, other crops grown 
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were poor. This is especially so in tracts where Negroes do all the 
oultivatioiii This state of affairs, where so much attention is given 
to one crop, may be unsound economically; but has (sertainly led 
to a very high state of perfection in the cultivation of this (srop. 
Some of the instructive points gathered from conversation with a 
large number of planters and Negroes are set down below : 

1. When discussing a crop in the field, the (jotton ])laut was 
generally looked upon in three sections, viz., ‘‘ bottom,” middle,” 
and “ top.” A planter would often point out a field as having no 
bottom crop, i.e., no bolls on the lower parts of the plant, or again 
the middle crop may be poor or absent; and then the whole gamble 
is on the “ top crop,” th<; success of which depemds on a late fall. 
Constant references were made as to the undesiiubility of excessive 
vegetative growth. All cotton is sown in lines, and the distance 
between the lines is generally five and a half feet, [saw many 
fields where it was six and others where it was under five feet. The 
distance advocated by the Punjab Department for American cotton 
is three feet. Most intelligent planters in the States and agricultural 
officers admitted closer planting could give a better crop, but 
owing to the high cost of laboiu and cultivation they could not 
afford to put it closer. Where this is sown in lines, tlie ground 
is not level; it is slightly ridged before sowing and a Very high 
seed rate—35 lb. per acre—is used as compared to 8 lb. in the 
Punjab, Various reasons were given for this, the chief Ixung that 
it was essential to get a good stand at all costs and that the small 
extra expenditure on seed was a cheap insurance. Thinning is 
subsequently always carried out: so that the pra<!ti(H’. would seem 
to be largely insurance against uneven germination. 

2. The most striking thing of all regarding the cultivation 
is the importance laid on frequent interculture : some planters 
advocated running the hoe between the lines every 10 days, but the 
general practice was once every 12 days or fortnight; and that is 
done right up to the time the plants begin to bear, i.e., from March 
or April up to July and August; in some cases (e.p., in South Caro¬ 
lina) even up to September when the bottom crop has failed ami 
a top crop is expected. If this frequent cultivation is found paying 
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wliere labour is so scarce and dear, it should have manifold advan¬ 
tages in India. I am more convinced than ever that the present 
practice of broadcast sowing and running the native plough once 
through the crop in the Punjab must be scrapped and in its place'a 
method adopted which allows of organization and a prolonged 
system of interculture. This has been our main policy in Lyallpur 
for over foiir years and is meeting with very encouraging results. 

judging cotton. As pointed out above, the crop is sown on a 
broad shallow ridge and not on the level. A similar system tried 
in the canal colonies had proved a failure at Lyallpur, but this 
summer a modification was introduced which seems to promise 
success. Briefly, this consists in subsequent shallow ridging after 
sowing and furrow irrigation. The subject is of extreme importance 
from the point of view of saving water and of adopting deep 
irrigation at less frequent intervals which seems indicated for 
kharif crops like cot<^on. 

Picking cotton. The cotton is not picked until most of the bolls 
are open. Generally there are two pickii^s only. The average 
rate for picking is 80 cents per 100 lb. of kajxis. A man can pick 
300 lb. a day. In an ac ual case seen by me a carpenter and his 
wife and four children picked as* follows:— 





Ib. 

Carpenter 

• •• 

.. • 

300 

Wife 

•M 

. a • 

200 

Four children at 150 Ib. each ... 

ti ••• 

••• 

... 800 




1,100 


This meant an income of 8*80 dollars per day or roughly 27 rupees. 
In the Punjab there are as many as four to seven pickings and 
pa 3 rment is in kind—generally 10 per cent. For picking the above 
amount in the Punjab payment would be 10 per cent, of 1,100 or 
110 lb., and this, when Punjab American kapas is selling at 
Bs. 13 per maund, is worth nearly Bs. 18, t.e., cost of picking in the 
Punjab is about two-thirds what it is in the States. If we take the 
cost per acre for say 0 mai^nds crop in the two countries, it would be 
Bs. 8 in the Punjab and^su 12.in the States. The relation of cost of 
picking in the States^ 4q total coat of raising the crop has been 
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generaUyexaggerated~u«?e Todd’s WwWs Cotton Crop, pago 109. 
Similarly the picking is much more crude in the States than in India, 
and the Jeapas as picked contains a lot of opened bolls and locks which, 
however, are separated from the cotton by the saw gins. The crop 
in the States remains green up to late in the season and hence in 
spite of careless picking very little leaf or withered bracts are found 
in the first pickings which constitute 80 per cent, of the crop. 

Qirming. Saw gins are universal except in the Sea Island and 
long-staple tracts. They seem to be much more efficient than the 
roller gins for American cotton. One saw gin wdth 70 saws gets 
through 7 or 8 bales of cotton a day, i.e., roughly 40 maunds of 
lint as compared to 7 to 8 maunds for the roller gins. Besides this, 
a better and cleaner sample is turned out and less supervision is 
necessary. It is said the roller gin breaks the stajdo in India, but 
they have been used in Dharwar in the south of Bombay for many 
yoars, and it is significant that up to recently this was the only tract 
growing American cotton. The saw gins woidd seem to be unsuit¬ 
able for desf cotton as the lint is more firmly attached to the seed : 
hence their introduction would tend to keep American free of desi 
cotton. Other advantages offered arc that with a modification of 
the saw gin the short staple attached to the seed could bo largely 
recovered ; this is known as “ linters ” and is at present fetching 
4 annas a pound: at ordinary times it is worth 1 anna or more a 
pound and would well recoup moderate expenditure on its recovery. 

YieU per acre in the States. Taking an average crop of 14 
milli on bales of 600 lb. and an acreage of 37,000,000 acres, the 
average yield works out at 189 lb. as compared to ICO lb. of lint in 
the Punjab. The average for the Punjab has been taken as six 
maunds of kapas per acre. If wo take the whole of India and take 
the gross crop as 6 million bales of 400 lb. and the area 25,000,000 
acres, the yield works out at 96 lb. per acre for India. 

Seed selection. A great deal of work is being done on this sub¬ 
ject and very great importance is attached to selection. Crossing 
as a of improvement is practically ignored. The writer was 

referred to Mr. Saunders of Greenville Texas as the most successful 

with new varieties in the Department. A variety called ** Iione 

19 
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Star ” seemed to be in chief favour, and yet the area under it was 
estimated at well under 10,000 acres in spite of free distribution of 
seed by Congress and other methods, and even this was scattered 
and lost from year to year for the most part, and no record or trace 
of it kept. The departmental authorities cculd scarcely credit the 
fact that the Punjab Department would be handling seed for 140,000 
acres direct this year. The most successful work in introducing 
new varieties in the States is that of Mr. D. R. Coker of Hartsville 
Texas, who is a private individual having no connection with the 
Department, though he was first attracted to the possibilities of 
this work by Dr. Webber ten years ago when the latter was in the 
Federal service. The chief reason for Mr. Coker’s success is that 
he is a buyer of fine cotton and is able to give proper value for good 
staple. When the writer was with him, he saw Mr. Coker buying 
cotton for 16 cents and for 22 cents per lb. the same day. It is 
said 96 per cent, of the area under cotton in his county in 
S. Carolina is now producing cotton of If* to If* staple as compared 
to 1* which used to be grown there. This experience coincides with 
ours in the Punjab where the success of American cotton is largely 
due to our strenuous efforts with American cotton sales. In this 
connection the writer would note the following experience. ^^Tiile 
at Washington he gathered the Department were conducting investi¬ 
gations into the reason for differences in price in different markets 
on the same day. Such differences being only too common in India^^ 
the writer made a point of seeing some of these investigators in the 
cotton tracts. The 8}’Stem adopted was as follows :—^The Govern¬ 
ment official had a small office in the centre in which he was working. 
Any farmer could have his cart of cotton graded and the staple 
length written down on a printed card, on condition he promised 
to return this card after filling in name of buyer and price realized. 
It transpired that every farmer practically utilized this concession 
and secured prices in accordance with the quality and length of his 
staple. The result was a marked increase in good cotton as compmod 
to the previous year.. .Tip piece of work seemed to the \?|iter the 
mo8| significant of i^ythin^ he saw in the way of cotton work 
oazT^ out by the^l^eral Department. There is no doubt that 
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a chronic state of disorganization exists in the cotton markets in the 
States and a great deal of scientific work is simply thrown away 
until the economics of growing good tY-pcs is taken up less 
academically and realized from the farmer's or planter’s standpoint. 

Seletstion in Sea Island and Long Sfajile Tracts. Tn tliese tracts 
the planters lay great stress on proper selecdioii. Tlie system is 
briefly as followsOne plant is caTefully selected after a close 
examination of a number of promising ones and the following year 
the seed of this is grown in a separate seed plot. In the second year 
one plant again is selected from the small seed plot and the remainder 
used for a larger seed plot in the third year. In the third year one 
plant is again selected from the smaller seed plot and the produce 
of the third year plot used for general sowing. Thus on every big 
estate there will be three seed plots, viz.. (1) produce of a plant, 
(2) increase plot, (3) increase plot. To indicate the importance 
attached to selection, I may quote the saying of one successful planter 
on James Island, Alabama, who in complaining to the writer 
regarding a cyclone—which had recently severely affected him—said 
he would not have worried over the loss of his crop but his seed plot 
had been destroyed and that would affect him for years. He was 
getting 66 cents a pound for his cotton on a regular contract when 
middling American was quoted at 12 cents. An adjoining farmer, 
whom the writer also saw, was getting 35 cents. The yield per 
acre in the latter case was, however, better, but not sufiicient to 
compensate him for the lower price liis produce fetched. 

Cotton in Arizona {Salt River Valley) and in the Imperial ValUy, 
Califiyrnia. The cotton in these places is grown under irrigation 
and is a new introduction in these tracts. In Arizona, Bgyptian 
cotton of good quality was being grown, but the area under it 
was comparatively limited, something like 16,000 acres. In the 
Imperial Valley the conditions are somewhat similar to the Punjab, 
though the soil is heavier and richer. The methods of cultivation 
were very similar to those in other tracts and are described above. 
Water is given in abundance and the plant develops even more than 
on rich land in the canal colonies of the Punjab. The writer saw 
plots here which had given phenomenal 3 delds on planters* estates. 
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In one plot which was measured, the yield had already exceeded 
60 maunds of Jeajfias and at least 16 or 18 maunds more could be 
reasonably expected. This case was the most authentic one regaid- 
ing high yields that the writer came across and is remarkable. The 
interests of growers in this region are looked after by the Imperial 
Valley Long Staple Growers Association, with offices at El Centro 
run by Mr. A. W. Palmer, the energetic Secretary and Manager. 
The Association secures daily quotations and sells cotton on 
commission for growers. 

Irrigation investigations. Though the problems of irrigation 
are not nearly so important or extensive in the States as they are in 
India, yet a great deal of investigation is being conducted on the 
question. The writer spent a day at Berkeley University, California, 
with Professor Adams, who is head of the irrigation work there, 
and two days at Davis where there is an irrigation experimental 
farm which is doing good work. A similar and better equipped 
station exists also at Utah, besides several smaller ones in other 
centres, with'*'’the*‘main purpose of studying •''irrigation problems. 
Irrigation schemes are generally in the hands of private companies, 
and while water is charged for by volume, the rate is so low that 
little economy in the use of water seems to result. The tendency 
seemed to be for Government to take more and more control of 
matters. The problems in the States are somewhat different to 
those of India, but the subject is being attacked with energy and 
considerable outlay and in a" painstaking scientific manner. It 
should be unnecessary to point out the moral for India. 


{To he’'continued.) 



EXPBEIMBNTS WITH NIGHT-SOIL AS MANURE. 


BT 

P. C. PATIL, L. Ao., 

Acting DeptUy Director of Agriculture, Northern Division, Bombay 


The actual natural sources of jnanure which are available in 
Western India are at the present time very largely, if not completely, 
utilized. These consist of farmyard—chiefly cattle—manure, green 
manure obtained by burying growing crops—chiefly sunn-hemp— 
and in a few localities the green and dried loaves of trees ploughed 
in or burnt on the surface. T^he first of tliese is excellent but, largely 
owing to its being required for fuel, it is not available in anything 
like sufficient quantities. The use of green manure is extending 
fairly rapidly, while leaves are only available in suifioient quantities 
in a few localities. The use of expensive and concentrated manures 
like oU-cake, fish, and artificial fertilizers, has become general 
with irrigated crops and in intensive cultivation generally, 
but, so far, their profitable use has been restricted to such crops 
and- such cultivation, and to people with sufficient resources to 
obtain them. 

Night-soil is, however, a rich manure and is available every¬ 
where either in the crude form or in the prepared condition as 
poudrette, but is hardly used owing very largely to the cultivators’ 
scruples as to having anything to do with this material. In other 
highly peopled countries this is by no means the case. In Belgium 
it is Very largely used, being carefully kept in jyucca tanks and i^ed 
as liquid manure. In Japan it is used for crops in a liquid condition, 
while in China its employment is all but absolutely general. 

( 281 ) 
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Even in Western India where it has been available in the form 
of poudrette and where intensive cultivation occurs in the 
immediate neighbourhood of a town, night-soil has gradually woif its 
way to appreciation. At Poona, Kolhapur, Nasik, and other pWes 
where sugarcane is grown on a large scale, poudrette fetches a 
high price. But these cases are exceptional. In seacoast towns 
like Batnagiri it has been usually thrown into the sea. In places 
like Broach, where no large irrigation cultivation exists, it has 
been burnt to prevent a nuisance. And generally it may be 
said that its utilization has hardly commenced in the Bombay 
Presidency. 

In recent years, however, we have made efforts to utilize it in 
the neighbourhood of the smaller towns, and by experiments at the 
Jalgaon farm (East Khandesh) have shown its value sc that the 
cultivators who formerly would not have anything to do with it 
now clamour for it at a cost of R. 1 per cartload. At Surat similar 
experiments have recently been made, and its use is now well known 
among the people. At Ratiiagiii it has been used with success on 
rice, and at Broach and Dhulia on cotton, and an attempt is now 
being made to extend its use at a good many centres at least in 
Khandesh. 

The sort of results obtainable with moderate dressings, in dry 
cultivation, is indicated by the following figures:— 

Jowsr (Andropogon Sorghum). —Ei^eriment at Surat. 

Dressing—^ cartloads of fresh night-soil per acre at a 
cost of Es. 33. 


Yield per acre 




1 

Grain 

Bhusa 

Foddar 

Total value 

Ifo iBEtiure - 


lb. 

lb. 

lb. 

Ra. 

• 

1.0S5 

1.808 

191 

374 

1,286 

7,200 

69 

161 

Idotmm 

-- 

m 

183 

6.9H 

92 


PLA TE XIX. 
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Cotton,— 

(1) Experiment at Broach. 

, Dressiriff 70 cartloads of fresh night-soil per acre at 

a cost of Rs. 49. 




I ViRLD PKR ACRE 



Seed cotton I 

i 

1 Total ralua 

1 



lb. 

Hs. 

Ho nanuro 


264 

47 

HightMoil 


1,108 

206 

Inoreoae 


844 

100 

(2) Experiment at Jalgaon. 




Dressing —34^ cartloads of fresh iiiglit-soil per acre at 

a cost of Rs. 30. 






YIKLI) I'KK ACkB 



1 

Seed cotton 

TotttI value 



lb 

lU. 

Ho mannre 

Hight-ioil 


213 

9hH 

33 

162 

Increase 


775 

lie 

Rice .—Experiment at Ratnagiri. 




Dressing— ^,000 lb. night-soil per acre at a cost of Rs. 1-8. 


Yiblu hkk aorb 



Grain 

Straw 

Total value 


lb. 

i lb. 

Rs. 


2.680 

2..«5 

106 

Ho manure 

3,160 

; 

126 

HiKbt-Mil 

Inereaso ... 

480 

1 636 

1 

21 


These results show that at present rates it is exceedingly 
profitable to use nightHwa in the manner indicated. 
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It may also be noted thatnight-soU is a lasting manure. In an 
experiment carried on for the last twelve years at . Surat (in tbe 
black cotton soil of Gujarat) upon a two-year rotation of cotton 
and jowar, to test the residual value of night-soil and farmyard 
manure, the following results were obtained. Night-soil was 
applied at the rate of 84| cartloads and farmyard manure at tbe rate 
of 40 cartloads per acre in the year 1904-06 :— 


' 

NlOIlT-aOIL PLOTS 

.. 

FaRUYARD manure FtOTB 

Year 

Jowar 

lb. 

Straw 

lb. 

Seed 

cotton 

lb. 

Jowar 

lb. 

Straw 
^Ib. ' 

Seed 

cotton 

lb. 

IflOI OS ... 

2,723 

7,888 

•M ••• 

2,156 

6,537 


*190.5 08 ... 


3,061 

52 



161 

07 .. 

1,220 

...••• 

931 

1,876 


19..»7.li8 ... 

... • 

••• .. 



638 

19(18 09 ... 

1,669 

3,067 


769 

1,484 

. 

1909 10 ... 


... 

789 



465 

1910 ll ... 

1,420 

2,876 

•• 

1,067 

1,813 


•1911.12... 



51 


52 

191213 ... 

58S 

1,635 

... ••• 

767 

1,767 


19i;M4 ... 

... • 

... ••• 

591 


323 

191415 ... 

902 

1,961 

. 

856 

1,380 


1915-16 ... 



991 


866 

Averago of six years] 

1,418 

3.562 

562 

M'U 

1,(»1 

2.476 

416 


* Titeso were years of very deSoient rainfall. 


The table clearly shows the residual efEects of night-soil during 
a long period of years. Nowadays, a smaller dose is usually given 
at shorter intervals. 

It is true that it is rather difficult to handle this stuff in the 
villages. In the municipal towns where it is generally carted out 
it is not at all difficult, and there is no reason why every town of 
any size should not firrange to demonstrate its use. Gur esj^erience 
is that it can be applied even in the crude state without any nuisance 
to speak of. 

The method of application is as Jollows:— 

The plot to which the crude night-soil is to be applied is 
thoroughly harrowed so that a layer of three inches of loose soil 
is produced all over the surface soon after the previous crop js 
harvested. Then wide, shallow furrows are made across the. held by 
a heavy country harrow. This is propped iu .^e foliowing^manner. 
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The space between the two prongs of the harrow is tied up with 
ropes passed backward and forward so as to form a sloping surface 
agamst which the earth is heaped as it accumulates. So made, 
the furrows should be twenty inches wide with ridges on both sides 
three to four inches high and one foot wide at the base. Tl\e night- 
soil cart is driven slowly along with its opening over the furrow 
and the two wheels in the adjoining furrows on each side. One 
full cart, containing 1,600 lb. of night-soil, has been found to be 
sufficient for a length of ten chains, or 330 feet, and only alternate 
furrows are treated. The remaining furrows are given night-soU 
after about three days, when the night-soil ui the previous furrows 
gets dry, so as to allow cart wheels to roll without being soiled by 
night-soU. After the material has been put on, the night-soU is 
covered as soon as possible with the earth from the side ridges, by 
men working behind the cart, to prevent the breeding of ffies. 
After two weeks the whole is quite dry, and the field is cross- 
furrowed with the harrow prepared as before, and again in the 
original direction after another week. This repeated furrowing 
ensures the thorough mixing of the maniue. After six weeks the 
whole field is harrowed both lengthw^ise and crosswise wth a heavy 
harrow. In addition to all this the field should also be worked with 
a disc harrow in both directions. 

To ensure success the foUowing conditions are required: 

(1) Before application of the manure the soil should be well 
harrowed, at least to a depth of three inches, so that the soU to 
that depth is loose and soft. 

(2) The rainfall should be heavy in the first two months of the 
rainy season. 

(3) The night-soU should be applied in the dry season so that it 
will get dry in the soU as soon after application as possible, allowing 
thorough mining with the soU, and preventing the breeding of flies. 

This is the method as applicable in the case of a smaU town. 
It is, however, necessary to work out some system to use the night- 
soU from the vUlages where the majority of the people live. If 
this be done, it wUl iniprove vUlage sanitation and at the same 
time it wUl introduce an inexhaustible source of excellent manure. 
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The present system in the villages is no 83 rstem. It is most 
unsati8{aGtoiy,from a sanitary point of view as it spoils the siuround- 
ings of the village and often contaminates the sources of drinking 
water. Prejudices will die out if a better system can be worked out. 
The man who will find out a suitable system will do incalculable 
good to the villages as well as to Indian agriculture. 



^elerted ^rtitles. 


THE WOKLD’S COTTON SHORTAGE." 

BT 

pROf. JOHN A. TODD, 
m. THE ANaLO-EGYPTIAN SUDAN. 

(Continued from ])ngc 120, Vul. XIII, I'arl I.) 

Great expectations have been aroused as to the possibilities of 
the Sudan for cotton-growing, and while there is no doubt that 
these expectations will in the long run be justifietl, it is quite another 
matter to say whether the Sudan may be looked to fojf a solution 
of the immediate difficulty of the world's cotton shortage. That 
the Sudan may quite well produce some day the million bales of 
cotton which the world requires so pressingly to-day is very likely; 
but the doubtful factor in the situation is time. For many reasons 
the development of the Sudan must be a matter of time ; and time 
is the crux of the whole problem of the cotton supply to-day. In 
the first place, it must be realized that the Sudan is an enormous 
country with a geographical area of over a million square miles. 
For comparison it may be mentioned that the total area of the 
American cotton belt is about 700,000, and that of the British Isles 
about 120,000 square miles. But such comparisons are entirely 
ndsleading in another way. The cultivated area of the Sudan 
to-day consists of only a few relatively small strips or patches sepa¬ 
rated by enormous tracts of desert, or in the south of wild tropical 
vegetation like the Sudd. These waste lands of to-day are not 
necessarily uncultivable, but they must for a long time to come 


• Beprodaood from tho AJHatn World, dated Stb Septwnber and 6th Ootober, 1»17. 
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laok the necessary conditions of cultivation—namely, water (ezc^t 
in the south), labour, and communications. This enormous country 
stretches from north to south through no less than seventeen degrees 
of latitude, and possesses a wide variety of climatic conditions from 
the practically rainless areas of the Bed Sea littoral to the regions 
of tropical rainfall on the borders of Uganda and the Belgian Congo. 
It is thus impossible to generalise about the Sudan as a cotton¬ 
growing country. There are, for example, four entirely separate 
areas in which cotton is at present grown, but the conditions of 
these areas vary greatly in respect of climate, labour supply, and 
communications, which are the main factors in the development of 
a cotton country. Thus the bulk of the cotton actually produced 
in the Sudan so far comes from the Tokar District, near the Bed Sea 
coast. There the conditions are entirely based on irrigation, for 
the rainfall is trifling. The water supply comes from the river 
Baraka, which comes down in flood once a year from the Abyssinian 
mountains, as the Blue Nile does into Egypt. Unfortunately, 
this supply is subject to no natural control; its chamiel varies from 
year to year, and the volume of the supply is unreliable. So far 
it has not yet been found possible to And the money for the artificial 
control works which would render cultivation certain over a much 
larger area than at present. As things are, the native cultivators 
cannot be expected to risk much labour or capital in preparing the 
land for the crop until they see whether the water is coming their 
way, and the efiect may be summarized in the single fact that the 
yield of lint cotton per acre is only about 100 lb,, as against an 
average of 400 or 600 in Egypt and in other parts of the Sudan. 
The largest area which has so far been under cotton in any one year 
was something over 60,000 feddans (acres), but this could be 
increased by about one-haU if the necessary control vrorks could 
be put in hand. 

The labour supply in Tokar is satisfactory, being largely 
recnuted by the migration of pilgrims from all parts of Western 
and Central Africa, who pass through this district on theli; way to 
Arabia for the pilgrimage, and put in a season or two here and earn 
enough money to csai^ them over the next stage* 
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The general character of the cotton grown is* excellent/ It is 
entirdiy Egyptian, and the most striking feature of the district is 
the way in which the Government, by careful control of the native 
handling of the crop at every stage from seed selection to the pick¬ 
ing and grading of the crop, has secured and maintained a high level 
of quality in the product as a wliole. 

Another great hindrance to the development of this area is the 
cost of transport. The crop has to be carried on camel-back to 
the port of Trinkitat, from which it goes by small native boats to 
Suakin or Port Sudan. A railway from Tokar to Port Sudan 


has long been under consideration, and its construction would 
greatly aid the development of the district. So far the maxiiuuin 
crop has been that of 1914-15*— viz., 70,000 Temitars (of 100 lb.), 
or, say, 17,600 bales of 400 lb., whi(;h, by the way, is the usual 
bale weight in all our African possessions outside of Eg>pt. 

The next cotton district of importance is that of Kassala, 
which lies inland from Tokar on tlie borders of Eritrea (Italian 
Somaliland). Here the cliniatio (jonditions are similar to those ii\ 
Tokar, the water supply being from tlie river Gash, another summer 
torrent which comes down In flood-time from the mountains, but 
loses itself completely in the deserts below, and as a matter of fact 
never reaches the Nile tributary, the Atbara, to whose b^m it 
belongs. The greatest difficulty here is again the question of 
transport. At present the place is about a fortnight’s journj on 
camel-back from the nearest station on the Port Sudan-Khartoum 
line, and no great development can be expected until direct railway 
communication is provided. This again presents no great 
except financial. In the meantime the record crop is under 500 
bales% but it is said that there are 120,000 acres of good land avad- 
able for cotton-growing if irrigation were provided, ^ it could be, 
80 that a crop of nearer 100,000 bales should be PO^^^le H 
however, be a long time before such possibihties come within sight. 

The cotton grown is mostly of Egyptian Comi^ s 

fi^her inlani to the Nile VaUey, there are on the Nile itself, north 


• 1W®-17 fignres »» n®* 7®^ available, 
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of Khartomn, sevoral more or less isolated districts where cotton 
T \ «»- s already been grown with success, such as 2^dab, which lies 
nearly 200 miles north of Khartoum. The prospects here seemed 
at first excellent and very good results were obtained, but ah 
unfortunate element of uncertainty entered into the yield owing to 
the danger of very cold nights during the cotton season, which 
may do such damage as to reduce the amount of a year’s crop in a 
few nights from a maximum to a minimum. The result is that the 
crop is extremely speculative, and it is doubtful whether cotton- 
growing here will for some time to come be worth spending money 
on when there are other areas awaiting development which do not 
suffer from this handicap. The cost of transport by rail or river to 
Egypt and tlience by sea to England is also a heavy handicap. 

The Nile Valley areas north of Khartoum have, however, 
recently been entirely eclipsed by the brilliant prospects opened up 
for cotton development in the great plain known as the Gezira. 
lying between the Blue and White Niles south of Khartoum. Before 
the war this district had been siu-veyed by representatives of the 
British Cotton Growng Association, who brought home glowing 
accounts of its possibilities. There can be no question that this 
district, which is of enormous size, about 4,000,000 acres, or more 
than twice the whole acreage under cotton in Egypt before the war, 
will one day be a cotton-growing area of the first value. It only 
requires water to make it equal to Egypt in productivity, and 
yields of over 500 lb. an acre of good Eg^rptian cotton have been 
obtained. Before the war all arrangements had been made for 
its development, which meant large irrigation works on the Blue 
Nile, and the British Government had agreed to guarantee the 
interest on a loan of £3,000,000 to be raised by the Sudan 
Government for development purposes in this and other areas. 
Unfortunately, the war stopped all these schemes, and they 
have only recently been taken up again in a very halting way, with 
the result that three precious years have been lost. Perhaps, 
howwer, the time has. not been altogether lost, for in the mean* 
time the Sudan Plaht^tio^ Syndicate, which is working the 
li^eme in co-opc^al^On with the Sudan Government and the 
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British Cotton Growing Association, has been carrying on work on a 
scale which can hardly be descrilwd otherwise than experimental, but 
which has given excellent results. Tlie area under cotton is now' over 
2;000 acres, and could be very rapidly extendetl if the necessary 
irrigation facilities w'ere available. Transport is comparatively 
easy, for the main line of the Sudan Goveriunent railways runs 
through the district, and will carry the cotton at not too great a cost 
to Port Sudan; for the cotton is of Egyptian quality, and therefore 
of high value which will stand a relatively heavy freight. 

But the great difficulty at present in the Sudan, and inde^ 
the controlUng factor in the development of the country as a whole, 
and of cotton-growing in particular, is the labour supply. e 
population of the Sudan was almost mped out by the wars ot 
the Mahdi and the Khalifa, and in 1898 it was said to be only about 
two millions as against previous estimates of over ten mi ons. 
Under the new conditions of peace and prosperity it is of comse. 
moreasing again with Oriental rapidity ; but it la atiU far short of 
the number required for the fuU development of 
for manv years to come it wiU be a ease of/eatmo le>,te. Jhe toeo 
years of'the war have meant no cheek on this inoreaso 
which has been praeticaUy out of the war. and .f f ' 

development wor^ 

may prove to have been no real lost. lu 

Xt tSy serves to emphasise the main fact of the situation 

in the Sudan, which is the ^ ^ the 

be one of the largest areas for (he ™ ” 

world, but that da) s 

to guess when th tjerhaps five or ten fron» the time 

Certairiy J.pleted, and these will take two 

when the irng money is found and the work 

or three yearn from the - will that he ? 

there arept “ ^f rS^^iorJ:: 

,T2h"a:i aCly desoribed. In the Southern Sudan. 
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in the VaUey of the Nile, there are enormous areas where the rainfaU 
is tropical and the whole country a mass of luxuriant vegetation* 
Here rain-grown cotton of good quality and about American character 
has already been grown in considerable quantity, though the maxi** 
mum crop has probably not yet exceeded 6,000 bales; and it is 
possible that huge areas may some da^^ be opened up here which 
could supply unlmown quantities of good average cotton. But. 
that development must be in a rather distant future. The develop¬ 
ment of the Sudan will take time and enormous sums of money, 
and the labour supply can only increase gradually. To attempt 
to rush matters would be to court failure, for nothing coiJd do 
more harm to the real prosperity of the Sudan than a sudd^ demand 
for labour in excess of the supply, which would artificially force 
wages up to a level that would render cotton-growing impossible, 
as it is rapidly doing in America. 

To sum up, then, the Sudan is a country of unlimited possibilities 
for the future supply of cotton, and it may well become in the 
future the main source of our supply of fine cotton. But its develop¬ 
ment cannot be forced. The irrigation and other development 
works which the Government has already sanctioned must be 
pushed on with energy, and the results will certainly be such as 
to cover very handsomely the cost of these works and the further 
investment of capital which will have to be made by the pioneers of 
the industry. 

But the cotton industry must understand that the relief which 
they so urgently require in the present shortage must not be e3q)eoted 
from the Sudan within any time which they can contemplate with 
equanimity at the present juncture. The Sudan may in course of 
time make up for the shortage of the Egyptian crop ; but it would 
bo foolish to imagine that the great desideratum of a million bales 
of “ bread-and-butter ” cotton can be supplied by the Sudan, at 
least within the life-time of the present generation. 

IV.. BRITISH WEST AFRICA. 

In the last artble it was pointed out that the Sudan may 
reasonably be exposed to become in course of time the source of a 
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very ltw(:ge new supply of fine cotton. In the same way there is 
every reason to hope that West Africa will some day he able to 
supply a large part of the requirements of I^ancashire in ordinary’’ 

** hread-and-butter ** cotton. But, as in the case of the Sudan, 
it is quite another matter to say wlien. As has been frequently 
pointed,out in these articles, what the world wants to-day is a 
oiiBiulative increase of aboiit a million bales per annum of cotton 
ro\jnd about an inch staple. West Africa is still, unfortunately, 
a very long way from producing that quantity, though there'^is 
no reason why she shoTild not do so some day. 

British West Africa again, like the Sudan, is an enormous - 
country, with a total area of about 350,000 square miles, but a much 
larger proportion of the total area is cultivable than in the former case. 
Not all of it, however, could grow cotton. Along the coast is a 
low-lying belt of mangrove swamps of deltaic character, where cotton 
is out of the question. Beyond this lies the great foreM- belt, which, 
as it stands, yields so many valuable products that there can be 
at present little prospect of its being profitable to convert any 
material part of it to cottoiygrowing. The great cotton area is the 
hinterland of park-like country beyond the palm-l>elt, and it is 
estimated that, maldng every allowance for the amount of land 
that will always be required for foodstuffs, there should be an area 
of about 25,000,000 acres here available for cotton. ^ A crop of five 
or six million bales of cotton seems, therefore, not impossible, but 
that is a very long wav beyond the present maximum production. 

In estimating the present production of the country, however, 
one may verv easily be misled by takdng merely the e^^ort, figures, 
such as those given below from the reports of the-British Cotton 
Groiving Association. Tlie fact is that West Africa has been a 
cotton-growing country for many centuries, and that the natives 
have all along been growing and manufacturing much of the cotton 
which supplies their own needs. Native cotton cloths 
good design and character have long been produced in 
and havn established their market throughout the whole of Northern 
Africa as far north as the Mediterranean. It would probably 
be a safe estimate of the amount of this native crop to put it at 



294 AGBICULTURAL JOURNAL OP INDIA [XIII, H* 

100,000 bales per annum. Herein lies tbe essence of the problem 
which the British Cotton Growing Association have had to face in 
West Africa, and which makes the situation there distinctly different 
from that of other parts of the Continent. It is not a question of 
teaching the natives to grow cotton. The problem is rather to 
show that it will pay them to grow a better variety of cotton, and 
export it, taking payment in the long run in goods of European 
manufacture. Again, there are in all parts of West Africa where 
cotton could be grown so many other products which compete with 
cotton that it is throughout a question of economics whether cotton 
or these other crops will pay the native producer best. The labour 
supply of the country is ample—the population was estimated some 
years ago at about 18,000,000—and well habituated to cotton¬ 
growing. But the native is, in his own way, very shrewd, and quite 
capable of calculating which crop will best repay him for the trouble 
of growing it. The Association has practically from the first gone 
on the lines of making the native cultivators their own masters, 
instead of trying to develop large European-owned plantations, 
with the natives as wage-paid labourers. 

Under these conditions, the main factor in the problem of 
developing a large export crop of cotton is tliat of price, which again 
becomes largely a question of cost of transport. The price which 
the Association can offer to the native producer for his seed cotton— 
and they have very wisely always gone on the principle of offering 
the highest price they could afford to pay—depends on (1) the 
relative yield of lint cotton and seed from the seed cotton, and 
(2) the cost of getting the Various products to market. Practically 
speaking, the second of these problems has been solved so far as 
cotton is concerned (but not seed), for the internal communications 
of West Africa are now, comparatively speaking, quite good. By 
* rail and river, comnumication is now possible over very large pwts 
of the country and long distances from the coast, and though, of 
: cmirse, an unlimiti^ quantity of money could be spent on f^her 
dwelopment of the i^^ajrs, and especially of roads in view of 

of mo^ transport, it may be said that lack bf 
1 eqmmumoati<«s is^t the worst difficulty to be scdved^ 
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The greatest difficulty now is due to the peculiar character 
of the indigenous types of cotton. These are, on the whole, fairly 
satisfactory, but they have one serious defect. The “ginning 
otit-tum/’ or percentage of lint cotton obtainable from the seed 
cotton, is distinctly low, oidy about 27 per cent., as against over 
30 in America and Egypt, and as high as 40 and even 60 in the case 
of certain varieties in India. When the Association buys the seed 
cotton at, say, the pre-war rate of 1 Jd. per lb. it is really paying over 
4d. per lb. of lint, and when to this are added all the costs of ginning, 
baling, forwarding to the coast, and shipping to Liverjwol, it means 
a cost to the Association of nearly lA. per lb. of lint delivered in 
liverpool. Again, owing to the cost of transport, it is almost 
impossible for the Association to make anytliing out of the seed, 
which, as a matter of fact, they have used to make producer gas 
for the power required at their ginneries. Now, if the natives 
could be induced to grow a better variety of cotton uith a slightly 
higher ginning out-turn, it would enable the Association to pay them 
a very much higher price per lb. of seed cotton, especially if 
the new variety also possess^ecl the advantage of a slightly longer 
staple. 

It is along these lines, therefore, that the efforts of the Asso¬ 
ciation have been mostly directed for many years back, and it is 
gratifying to know that they are apparently at last in sight of 
success, thanks to the imtiring energy of the Director of Agriculture, 
Mr. P. H. Lamb, for during the last few years a new variety has been 
put out in Northern Nigeria, which is apparently catching hold very 
widely, especially in the 2aria District. For this variety the Associa¬ 
tion is able to pay ifd. per lb. instead of Ifd. for the native types, 
and the. natives seem to find this difference quite enough to change 
their whole attitude to cotton-growing, especially as the new t)rpe 
^ves a better yield per acre. During the lost two years fairly large 
quantities of this cotton have been coming in; in 1910-17 it should 
have reached 2,000 bales, but a disastrous “ Harmattan “ reduced 
the yield to about 500 bales. But the seed from this should be 
sufficient to produce several thousand bales in the coming season. 
Th^ total purchases in Northern Nigeria in' 1916 estabh'shed the 
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record figure of 10,746 bales, or more than half of the whole crop 
of the country. It is unfortunate that this year, owing to climatic 
conditions, the figures are not likely to be so good again, and this 
points to the chief drawback of the country as far as climate iii 
concerned, vie., the Harmattan winds. These are hot, sultry winds 
blowing from the interior of Africa towards the coast. They are 
loaded with clouds of reddish dust from the desert, and are charac¬ 
terized by extreme dryness. No dew falls while the Harmattan 
lasts, so that vegetation is withered up, and a bad spell of these 
winds may reduce the crop to a fraction of what it might otherwise 
have been. This introduces an undesirable element of uncertainty 
into the economic yield of the crop, and that is always very much 
against the struggle of cotton in competition with other crops the 
yield of which, though perhaps smaller, is more sure. Here, again, 
how'ever, it is hoped that the new varieties may prove better able 
to withstand damage, so that their chances of success are still further 
heightened. 

Tliere seems reason to believe, therefore, that the corner has 
been turned in Northern Nigeria, and the development of large 
cotton areas there and in other parts of the country is only a question 
of time. Unfortunately, time is just what we cannot spare at 
present, and it must be realized that we cannot look to Nigeria for 
a large share of the desired million bales within any brief period. 
Five or ten years may see Nigeria thoroughly established as a serious 
contributor to the world’s supply, but it must be remembered 
that the new supply will bring a new demand for cotton goods in 
payment. Those who wish to see the Britiidi Empire self-contained 
as regards its raw cotton supplies must be prepared to spend money 
very lavishly on countries such as West Africa, where cotton- 
growing is now really past the pioneer stage. The industry owes 
a great debt of gratitude to the British Cotton Growing Association 
for all that it has done to bring Nigeria through that stage, but it 
must not be imag^ed that a semi-philanthropic lussociation with a 
oapital of a paltry ' £^10,000 spread over all the possible cotton¬ 
growing countries ii|!tl(n British Empire is a final attempt to meet 
th^ need of a tar^,^new supply of cotton. It is mi^ons, not 
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tKousands, that are wanted in ACrica, and they are wanted to-day, 
not “ after the war.” 
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TheI^Hon. Mr. G. F. KEATINGE, C. I. B., I. C. S., 

Director of Agriculture, Bombay. 

^ Every businessmau knows full well that the success of any 
manufacturing enterprise depends on economic considerations as 
much as it does on technical ski]]. The projector of a new industrial 
concern will, accordingly, arrange the scope and magnitude of his 
enterprise in accordance with general business principles and with 
the peculiar economic facts of the case. The supply of raw material 
must be adequate and the market secure; the industry must be of 
sufficient size to bear the cost of efficient management, the engines' 
large enough to supply the requisite power, the machinery efficient, 
the buildings properly designed, and the working capital adequate; 
by-products must be fully utilized, and there must be no avoidable 
waste of material or time. When the factory has been suitably 
located, designed, equipped, and financed, the primary requirements 
for success will have been secured, and the outcome will then depend 
on capable management and technical skUl. 

In agriculture it is, from the nature of the case, impossible 
that the same precision of organization can be secured as in the 
case of industrial enteiprise j but it is certain, none the less, that 
Bucc^ in agriculture depends largely on the factors siynil**-'*' to those 
already numerated. Are the size and distribution of the holding 
suitable? Is it properly equipped and stocked? These are 
that must be answered before success or failure n a n be. 
^ the pftrstmul characteristics and skill of the fo;^ 

---- ^ - 
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To revert to the a^logy of the factory. Suppose that the 
directors of a cotton mill in Bombay were to call in a weaving expert 
to advise them as to what was wrong with their system of weaving, 
rtnd the ei^ert were to find that the mill was situated at Dadar,’ 
the offices in the Fort, and the godowns at Colaba, that the engines 
were much too large for the work that they had to do, the number 
of looms too small to tprn out produce sufficient to support the 
cost of the management, and the worldng capital inadequate. In 
such a case the weaving expert would assuredly say, “ First get all 
your buildings conveniently situated in one place, increase the 
number of your looms, and put your finances in order, and then 
call me in for technical advice.” This is the problem that the 
Agricultural Department has so frequently to face when called in to 
advise cultivators. It is often the organization which is wrong, 
not the technical skill; and though there is usually ample room 
for improvement in the latter, many obvious improvements which 
might otherwise be suggested are found to be hopelessly blocked 
by the economic circumstances. There are many physical obstacles 
for the chemist, the botanist, and the engineer to surmount, but 
the Value of their assistance must be seriously discounted where 
the obstacles which dominate the situation are economic; and this 
state of affiiirs must continue to exist until the economic difficulties 
are overcome. 

By the above remarks it is not intended to suggest that agri¬ 
cultural salvation lies in capitalistic farming on a large scale. In 
some countries and in some branches of agriculture good financial 
results are obtained in that way; but the system of Hindu Law 
aims at a wide distribution of the land amongst a large proportion 
of the population, and the spirit of Indian agriculture indicates the 
peasant farmer as its ideal. With this latter view modern European 
opinion is in agreement, and many countries, in which the peasant 
farms of olden times have been merged in large estates, are now 
trying to call intd existence a new class of peasant farmers and to 
revert to the old system—but with a difierence ; and the difference 
is indicated by the fact that the present aim in such countries is not 
merely to create peasant holdinge, but to create suitably sized and 
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suitably situated peasant holding?} to e<juip them with adequate 
stock and capital} and to provide for their^^maintenance intact^in 
that condition. It is well known how far the subdivision of holding? 
kfttf been pushed in IndiS} how large a proportion of the cultivators 
struggle to support life on holdings too small to provide a comfort¬ 
able living by existing methods and too much fragmented to admit 
of such development as alone would compensate for their small size. 
There is no need to enlarge on the existing situation. What then 
would be the ideal condition ? Let us suppose the plain of Gujarat or 
the Valleys of the JDeccan divided up into compact holding of 
twenty to forty aoreS} each fitted with its homestead, cattle-shed, 
storehouse, and well, the houses perhaps grouped into hamlets with 
space Buliioient to allow each man plenty of elbow room, without 
isolating each family in such a way as to destroy social life or render 
co-operative and communal action impossible, the land levelled 
and embanked, the holdings fenced, and each equipped with effective 
implements and one or more pairs of good bullocks. A distant 
ideal, it may be said ; but still one which many countries have set 
before themselves and are realizing by slow degrees. 

No one would attempt to force all the holdings of a country 
into one standard pattern. There is room and.necessity for diversity 
and advantages in^variety; but in any tract it is possible to formu¬ 
late rough limits of urea and ^equipment calculated to admit of 
the realization of optimum results; and it is desirable that these 
limits should be clearly^ recognized and that sustained efEorts 
should be made to secure for a large proportion of the farmers 
conditions which are compatible with successful f a rm in g and efEective 
development. * 

It is not proposed to discuss the method by which such change 
should be effected, since the question is a large one and bristles 
with dihicultles; all that is here intended is to emphasize the 
primary and fundamental necessity of the agricultural situation in 
the Bombay Presidency. The change suggested Vould inevitably 
bring about permanent im|>rovemeuts now so badly needed, induco 
%agricultuiii* practice and, by stimulating the activities 
laimeis, would'^a^ect many profitable modifications in the 
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existing ^tem of farnuDg. It is, after aJJ, the intelligent, and 
industrious activity of the farmer which, is the mainspring of pro¬ 
duction, and it is by stimulating and using to the full this agency 
dxat all improvements nmst be effected. The farmer has little 
opportunity of w'asting anjlhing, but there is one thing that he 
does waste lavishly—and that is his time. Once get him out of the 
vicious economic circle which now numbs his activities, and the 
results will soon be apparent. 

Mention has been made of possible changes in the system of 
production. The thing which strikes most observers is that the 
Indian cultivator tiusts too much to a single crop, and that he has 
few subsidiary souices of industry or income. With cotton at its 
present price the one object of the cultivator in the cotton tracts 
is to grow as much cotton as possible, and in this he is right; but 
it does not follow that twenty acres of ill-tilled and ill-manured 
laud will give as much out-turn as ten or tifteen acres of^land better 
tilled and better manured ; and inmost localities it will bo found 
that with adequate organkution the breeding and rearing of live¬ 
stock, milk production, or poultiy raising offer opportunities from 
which most cultivatois are now delaired by the existing conditions 
of congested villages and scattered holdings, even though the supply 
of fodder, the range of pasture, and the accessibility of markets 
may be favourable. 

To turn from general economic conditions to more detailed tech¬ 
nical questions. What are the factors in successful crop production'll 
Soil, moisture, and temperature are the primary factors, and human 
effort can do nothing to affect the temperature, the rainfall, or the 
geological formation; but by embanking the ffelds and checking 
erosion the depth and quality of the soil may be impi'oyed, by 
suitable manuring and rotations its chemical and physical qualities 
may be modiffed, while irrigation and good tillage will compensate 
for the deffciencies ol the rainfall. It is by such methods that the 
oultivator may become the mast^ ol his fate rather than the slave 
of oircumstances. 

liome years ago enquiries were made in Europe regarding the 
process of agriculture during the past century, and the relative 
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impozfcauce of the Victors wLich liad produced the results. 8tatistios 
show that during the past centiuy in Europe the out-turn of wheat 
and other cereals has been doubled, and experts in various countries 
were asked to indicate the proportion of this 100 per cent, increase 
that could be assigned to each of the following factors, viz :— 

(1) Improved seed. 

(2) Improved and increased manures. 

(3) Better rotations. 

(4) Better tillage. 

The experts consulted generally agreed that out-turns had 
increased from 50 to 100 per cent, during the past century, and in 
some cases it was declared that the out-turn had been trebled. The 
causes of this improvement were assigned as follows, viz .:— 



England 

Germany 

France 


per cent. 

per cent. 

per cent. 

IniproT«d seed 

10 

15 

StoOOf 

Improved manure ... 

Considerable 

50 

60 to 70 

Improved rotation ... 

... Little except indirect 

10 


Improved cultivation 

... Host of all 

25 

15 to 30 


It will be noticed that manure secures the first place amongst 
the causes that have contributed to increased yields, and under 
the heading of manure is included not only artificial manure, but 
in an even greater measure the increased supply of farmyard 
manure due to the increased number of live-stock kept, and its 
increased value due to the concentrated foods that are now fed to 
cattle. Next in order conies improved cultivation, which secures 
the first place in England and the second place in Germany and 
France. It may be noted that in England, where the first place is 
assigned to it, the term cultivation is taken to include drainage 
operations. On the other hand, it is noted that in many cases where 
, the d^ree of cultivation has not been improved the cost of the 
operations has been cheapened, and also that without good culti¬ 
vation nothing like the full effects of the manure could be secured. 


.^proved seed comes in a bad third, and it is noted that even such 
imp^vement can be secured by the use of good seed only when the 
oul^tion and them^uring are adequate. It must be recognized,. 

d^^nce between the cost of using good or bad 

per acre, and that if I 
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to ox 15 per cent, inorease in produce can be obtained in this way 
there is no excuse fox not seouxing it. Improved rotations are held 
to have produced little direct result, but have rendered the wasteful 
practice of the bare fallow unnecessary, and by adding greatly to the 
supply of fodder crops have enabled the farmers to keep more live¬ 
stock, and so have been the ii\direct cause of the increase in manure. 

Now the opinions recorded above cannot, of course, be taken 
as a general guide in India \vith its varied conditions, but there are 
some tracts to which they would apply with a fair degree of acouracy« 
and they have a bearing on the question of agricultural improve¬ 
ment almost everywhere. In the arid tracts of India where moisture 
is the limiting factor in crop production, irrigation is the prime 
necessity, and by this means crop out-tunw can be doubled and 
other crops of ten times the value grown. In such tracts the 
question of manure has little importance in the absence of irrigation : 
but, ^Ven irrigation, manure becomes of vital importance. Prac¬ 
tically everywhere there is a vast field for in’proved tillage which 
is now very defective; and wheievcr tl'.e rainfall is fairly abundant 
the supply of manure nee^s increasing. In the matter of seed there 
is certainly good scope for progress will* a crop like cotton, but in 
tbe case of crops like jowar {Sorghum) and Uijri {Pennisetum typhoi- 
deum) the prospects of material improvement in this direction seem 
to be much less hopeful. Wl'.ere the land is sloping and heavy rain¬ 
storms occur, a system of field emlaiikn ents which wUl regulate 
the surface water and check erosion and scouring is veiy necessary 
and produces marked results. 

If an opinion were asked for as to the prospects of improvement 
and the methods to secure it with reference to any definite tract, it 
might be possible to hazard such opiniojis as the following, viz. 

I. Improved out-turn possible on a typical sloping cotton 
field in the neighbourhood of Dharwar (Southern Marathi country) 

100 per cent. 

Faeton 
Seed 

CaUimtion ... 

Flald •mbankneato 
Hanota 


Par cent. 
20 
30 
20 
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11. Improved out*tum possible on a typical cotton fidd in 
the neighbourhood of Surat (Gujarat) 60 per cent. 

Factors Pov oont. 

Seed • ■a ••• MV ao 

Cnltinition ••• sss «•* 20 

Manure eea Ma 20 

Taking the ^mbay Presidency as a whole, improved cultivation 
stands easily first in the factors of improvement, and this connotes 
better implements and better cattle. The cattle are a 'very impor¬ 
tant consideration since they supply both the motive power for the 
tillage operations and the manure for the fields. Any system of 
farming which Will enable the cultivator to breed good cattle at a 
profit and to maintain his work bullocks without undue cost, will 
do much to solve the primary difiiculties of the situation, and this 
is very largely dependent on the organization of the land holdings, 
a consideration which brings us back to the point from which we 
started. 
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BY 

A. C. CHATTBRJEE, I.C.S., 
Magistrate and CoUector, United Provinces. 


" Op the many problems connected \nth India that liave come 
to the fore during the coiurse of the war, none is so important, and 
perhaps none is so complex, as the question of the economic or 
material development of the country. Proud as we Indians are of 
the share that India is taking in the great struggle, it is still a humi¬ 
liation to many of us that the contribution in men and material lias 
not been infinitely larger than we have been able tc» affonl. It is 
the earnest hope of all of us that if ever in the future India is called 
upon to defend and conserve her lilierties from external aggression, 
India’s own effort, apart Irom the assistancsj that she will receive 
from the United Kingdom and otlier units of the Empire, will bo 
more commensurate wdth her history, the immensity of her 
population, and the vastness of her potential wealth. In order 
to prepare for such a contingency, it is absolutely necessary that 
all possible measures should be adopted for the ordered organization 
of our manifold resources. 

Even if we leave the problem of defencje entirely out of account, 
there are other and urgent reasons for an inunediate and sustained 
effort to increase the income of the people of India. Our poverty 
is now fully recognized. As Mr. Moreland has very clearly put it 
in an article in the current number of the Quarterly Review, “ it is a 


* A paper read at a ipweO ng of the Indian Section of the Royal Society of Arte, London, 
m nth May, 1®17. Reprinted from the Journal oj the Society of ArU, July 6th, 1917. 
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matter of common knowledge tbat the standard of life in India is 
undesirabljr low; that, while the masses of the people are ^ovided 
with'the necessities of a bare existence, they are in far too many 
oases badly housed and badly clothed, badly doctored and badly 
taught, often overworked and often underfed ; and that the present 
income of the country, even if it were equitably distributed, would 
not suffice to provide the population with even the most indi^n- 
sable elements of a reasonable life.** Our main dependence for 
several generations now has been on our agriculture, but 
the recent remarkable applications of science to the agriculture of 
all the older countries of the world, together with the opening out of 
the extensive prairies of new countries, has already threatened our 
position in the world market for agricultural goods, and the problem 
is lilcely to be far more acute in the near future. In industries, the 
revolution in processes of manufacture and organization, that has 
been in progress in the western world for more than a century, has 
^vrested from us the pre-eminence in certain commodities that was 
ours from the eaily days of the Boman Empire. Our industries 
need development, not only to replace what has decayed, but also 
to supplement and reinforce our agriculture. Altogether, humanity 
in India has to be raised to a much higher level of efficiency and 
weU-being than w'hat we have so far been accustomed to. 

There is one common factor in the various departments of eco¬ 
nomic development to which I have just referred. Capital is needed 
for all of them. It will be readily conceded that neither education 
nor sanitation can be developed without the laying out of immense 
sums of money whibh will not begin to yield any tangible returns 
for almost a generation. A more immediate lemimeration is likely 
in other necessary directions of State activity. Means of com¬ 
munication and transport will absorb very large funds for a long 
time to come.' Similarly, more money must be spent on the 
expansion of irrigation in tracts like Oudh, while the full eiq)loitation 
of our forests can no longer be deferred without serious detriments 
to the national welfare. ^Turning to the sphere of private enterprise^ 
oapM is the .priiniary for the development of induatzkb,: 

al^ lai£^ fmnoediate ]»tux^ cannot be looked fori 
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Additional capital is iieoessaiy for agriculture as it is for industries. 
A query that has often been put to me is, whether we can forecast the 
period of tune that will be required to make our co>operative 
agriculturists self-dependent and self-contained with respect to capital. 
Frankly speaking, I cannot foresee that this condition wU ever be 
attained. It is true that, as a result of the thrift inculcated by co¬ 
operation, the peasants will, within a measurable period of time, 
amass Vcapital equal in amount to what they use now. But the 
capital that can be profitably utilized in their agriculture, even in 
the present stage of science, is almost infinitely larger than what 
is actually available, and we must not forget that science is 
progressive. It has also to be borne in mind that co-operation, while 
it teaches thrift, also enlightens the mind of the jKiasant and makes 
him desirous and anxious to adopt new and improved methods which 
involve the investment of larger capital. A year ago the number 
of members in agricultural credit societies in India was over seven 
hundred thousand, and their total capital was a little under three 
and a half million pounds sterling. This gives an average capital 
of slightly less than five pounds per member. I think it will be no 
6x^;geiation to state that, with proper training and organization, 
the capital'required will come up to at least thirty {)oimd8 per 
member on the average. If the number of agriculturist famiUes 
in India be reckoned as, roughly, forty millions, the fimds required 
for financing agiicultural processes alone amount to twelve hundred 
millions sterling. It is not possible to hazard even conjeotural 
guesses regarding the outlay that w'ill be needed for industrial and 
commercial development, or for such communal activities as 
oducatiou or sanitation. 

It is my object to-day to draw your attention to this important 
aspect of the very large question of the full economic development 
of India. Until recently, w'e Lad a eomfcrtable feeling that the 
organization of our material resources might safely proceed along 
lines of slow and steady growth, and that, if sufficient capital for the 
purpose were not readUy available or forthooming in the country 
itself^ it cohld at a prioe be obtained from the richer and more highly 
^vuk^ied oouutriei^ of the world. The far-zeaehing incidence of tl^ 
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war h&s Tudety dispelled both these illiisions. It is now universfdly 
realized that in the interests of India herself, and in the interests 
of the Tiimpiie, her econonuo progress should not be left to slow natural 
forces, and that the pace must be accelerated by well-conceived 
measures on the part of the State and of the people. With re^id 
to the supply of capital from non-Indian sources, it is now abimdantly 
clear that even if legislation does not actually prohibit, for a con¬ 
siderable time after the war, the export of capital from the richer 
countries of the world, their internal requirements will leave only a 
very small surplus to be shared between India and other undeveloped 
lands. The money that we may be able to borrow in London after 
the war will command a price which we cannot pay without seriously 
handicapping ourselves, and although I am not in a position to 
speak with confidence on this point, I entertain grave doubts whether 
wo shall be able to borrow here anything approaching the amount 
that we shall actually need immediately after the war is over." 

The conclusion is irresistible that India must in the main rely 
on herself and look to her own resources for the capital required for 
her development. To avoid any misunderstanding, I may mention 
that this is a view which, so far as I am aware, has never been sought 
to be imposed on India from without, but is only in accordance with 
the new ideas of true self-help that have been generated of late in our 
country. The question now arises: What are om available resources 
for the capital that is needed ? The answer naturally suggests 
itself—India should unlock her hoards of the precious metals. IProm 
the time of Pliny she has imported large, though varying, quantities 
of gold and silver. , In his work on ** Indian Currency and Finance,” 
Mr. J. M. Keynes states that ** during the sixty years (preceding 
1913) India is supposed to have absorbed, in addition to her previous 
accumulations, more than three hundred millions sterling of gold 
(apart from enormous quantities of silver) ” (p. 100). "WTieie all 
this gold and silver have disappeared is one of the puzzles for the 
economic historian of India. I do not pretend to b*? ready with a 
solution; but, apart;,from the partial explanation furimhed by 
Mr. Keynes him^lf (p.Jl^), viz., that ** the recorded statistics of trade 
K,qyte:^nd show &b^aiioe against India, which is probably met; 
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by an uniBcoided export of goM, silver bullion and rupees,” we 
must not forget that down to the middle of the eighteenth oentnrv 
India’ was periodically visited h> bands of invaders Nvho, in the 
majority of cases, left almost as speedily as tliey name after 
gathering extensive spoils in gold, precious stones, and other treasure. 
Also do^vn to the beginning of the nineteenth century the pagoda 
tree of India was shaken for its fruit by numerous THuropean adven¬ 
turers. The costly industrial arts of Tiidia, some of w})ich survive 
to the present day, must also have consumed large quantities of the 
precious metals. I do not deny tliat tlxe gold and silver jewellery 
even now owned by our women will in the aggregate reach large 
dimensions, and 1 also believe that here and there individuals possess 
comparatively big hoards of gold and silver, wlulo many similar 
and smaller hoards secreted away during the (jenturies of anarchy 
and insecurity now lie unknowm to all and are }>ermancntly irre¬ 
coverable. But apart from the jewellery of the women, I am rather 
sceptical about the existence among the general pop\ilation of any 
boards of substantial value, at least in the provinces with which 
I am familiar. I do not wish to imply that the average peasant in 
India does not possess a few mpees tucked awny in the roof of his 
but or some other equally likely spot; and, if each person m India 
can be assumed to possess ui the a\’erage five rupees in oasli, wn get 
the respectable sum of 100 millions sterling. 

Law and order, combined with opportunities of soimd and 
profitable. investment, are, as we shall presently see, bringing to 
light the hidden hoards of India, and the process is likely to bo con¬ 
siderably accelerated in the near future. Hoardmg, however, as 
much as saving for useful employment, is a habit that takes long to 
instil as also to eradicate. We shall oertamly be better off than w© 
are at present when the instinct of hoarding, either in the shape of coin 
or bullion or in the form of jeweIleT}% is completely overcome; but 
peiBonaUy I do not consider that all our needs will be thereby satis¬ 
fied. That is why I wish to see inaugurated as soon as possible an 
active b3i& sustained campaign of national thrift through the length 
and breadth of the country. It is fortunate that the war loan now 
itnder dotation in India is practically originating a movement of 
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national thrift, and it is to be sincerely hoped that the organizations 
called into being for this immediate object will be widespread and 
efficient, and that they will be maintained so long as there 
is need for capital for the purposes of national develop' 
ment. 

Thrift is not an unknown virtue in India, and banking in its 
different aspects is by no means an exotic transplanted from the 
West. Students of our ancient civilization are familiar with the 
numerous references in contemporary literature to the prevailing 
custom of deposits with bankers, the use of promissory notes, and 
the issue of letters of credit and bills of exchange for the purposes of 
internal and external commerce. The injunctions of Hindu law¬ 
givers on the subject of usury afford a clear indication of the practice 
of money-lending by the State and by private individuals. (For 
authorities, vide McCrindle’s “ Ancient India,” p. 69 ; Rhys David’s 
" Buddhist India,” p. 101; Barnett’s “ Antiquities of India,” 
p. 130.) References to sahas, or bankers, are to be noted in the early 
Muslim amialists. Indeed, the extensive commerce that was carried 
on in the Middle Ages within India itself and with countries outside 
would have been impossible without fairly well-developed banking 
facilities. In the seventeenth and eighteenth centuries the East 
India Company made full use of the indigenous banking agencies, 
and even at the present day much of the internal commerce of the 
country is financed by Indian bankers, though it must be admitted 
that joint-stock banks are fast encroaching on their domain, and 
their methods are not sufficiently elastic for modem requirements. 
It is also exceedingly doubtful whether Indian banking at any time 
financed industry or national development. But even in Europe 
the functions of banking were, until recently, strictly limited to 
providing for the requirements of commerce and the pressing 
necessities of the State. It is true that a substantial proportion of the 
capital used by Indian bankers has been owned by themselves, but 
it is equally true that they have freely received deposits from their 
clients and custoipers. A portion of such deposits is held at call and 
consequently free o|'inkiest, but otherwise interest has always been 
allowed on deposit confided with Indian bankers. * 
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Premising, therefore, that the habit of saving for profitable 
employment is not contrary to the traditions of the Indian |)eopIe, 
and that consequently there should be no insuperable difficulties in 
resuscitating this instinct in a more active and more widel 3 ’’*diflfu 8 ed 
form than in former days, we may examine the induconionts for 
thrift that exist in India at the present moment. About six years 
ago Mr. Eeginald Murray contributed to this Society an excellent 
and authoritative paper on “ Banking in India,” in which he 
furnished an account of our modern banking systcmi. Puller histories 
will be found in the standard works of Mr. Bnmyate and Mr. Keynes, 
and in the Blue-books annually issued by the Government. I shall, 
therefore, refer very' briefly to tlie types of banking that are to 1)6 
met ivith in India. We have first of all the three Presidency Banks, 
which enjoy certain special privileges accorded by the Government 
in return for services rendered. The capital of the.se three banks, 
which stood in 1880 at £2*33 millions, ha<l risen in 1914 to only £2*5 
millions; but the reserves during the (!orres})onduig period hod 
increased from £0*4 million to over £2*5 millions. The ex])ansion in 
business has been even more remarkable. Non-public deposits, which 
stood at only £5*7 millions in 1880, were nearly £27 millions in 1914. 
The next class is that of the Exchange Banks with lioad offices oustside 
India, some transacting the greater part of their business in India, 
while others have merely agencies in India. It is, therefore, 
unnecessary to quote figures of their capital and reserves, but it is 
worth noting that the deposits in India increased during our period 
from £2*16 millions to £20 millions. We now turn to the joint- 
stock banks "with head offices located in India. The management 
of several of the larger banks of this tyy)e is purely British, but 1 
believe that a substantial portion of the capital of such banks is 
owned by residents of India. In 1880 there were only three joint-stock 
banks with a capital and reserve of over thirty thousand poun^ each. 
In 1914 the number was seventeen, and the aggregate capital and 
reserves of these larger banks had risen from £0’14 million in 1880 to 
£2*6 millions in 1914. In the same period deposits increased from 
£0*4 miUion to £ir4>illions. As a matter of fact, in 1912 the depwits 
had reached the figuie of £18-2 millions. The banking crisis of 
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1913 aad tb© disturbance caused by the war were wspoiudble for 
tbe decrease. In addition to these laiger banks there were, in 1914, 
twenty-five joint-stock banJcs with a (sapitaJ ranging between .six 
thousand and thirty thousand pounds, which held in the aggregate 
£4 millions in capital and reserves and £0*84 million in deposits. 

It will thus appear that in a period of thirty-four years, or 
rougbly in the lifetime of one generation, the deposits held by the 
three main classes of banks have risen from £8*26 millions to nearly 
£69 minions. No doubt a very considerable portion of this additional 
capital has been contributed by British, Continental, and American 
merchants in business in India, but I think it will be admitted by 
all that the amount of purely Indian deposits has increased beyond 
all previous expectations. 

A similar striking tale is told by the statistics of the co-operative 
banks. The earliest regularly constituted societies for agriculturists 
were established towards the end of 1904, but it was only in 1912 
that a legal status was bestowed on the central banks, which attract 
funds from the general public for distribution among registered 
societies. The aggregate of the pai<l-up share capital and deposits 
from individuals in these central co-operative institutions in June 
1916 was £2*2 millions. This is an achievement that cannot be 
pronounced anything but satisfactory, especially if it is remembered 
that this amount has been contributed by persons who do not expect 
and are not entitled to any loans. So far as these institutions are 
concerned, the capital available in normal times in the majority of 
provinces is now much in excess of the actual requirements of the 
movement in ijts present stage. Co-operative credit, if it is to take 
permanent root in the country, must be guided along carefully- 
guarded lines of development, and those responsible for the move¬ 
ment have wisely decided to prevent an exuberant growth at the 
cost of strength. Consequently deposits offered to the central banks 
have frequently to be refused and often returned. It has been 
suggested that the popularity of this class of investment is due to 
^ idea that the Government is responsible for the solvency of ^ese 
hanks, |ut, so lar as' my experience goes, there is no such gChetal 

il^pression amon^ |he*claSses which actually invest, in these banks. 
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Personally, I attribute their success to the tapping of a compara¬ 
tively new stratum of depositors tlirough the instrumentality of 
dir^tors and managers who ooiuniand local biHuonce and coidideuce. 

It is naturally impossible for an outsider to fi>riu aji a<>ourate 
idea of the different cdasses of j)eople who nowadays dep(>sit money 
in the banks in India. I l\ad special opportunities of gathering 
information with regard to co-operative banks in my own province, and 
official duty as Begistrar of Joint-Stock Comjjanies ui the province 
between 1912 and 1910 obliged me to examine tlie books of some 
of the smaller joint-stock banks tJiat came to grief during that 
troublous period. Most of tlie de])o.silo]'K in both tiieso chisses of 
banks were recruited from the urban middle or professional classes. 
Here and there one came across the name of a landed luagiiate, and 
there were a few genuuic agriculturists; and this is oidy what was 
to be expected on a priori groiuids. In t he Ulterior of the country 
the industrialists and the commercial classes can, as a rule, utilize 
all available capital in their own business, while tJionaiiinil instinct 
of a landliolder is to invest Ids savbigs bi the acrpiisition of more 
land. I am firmly convbuied that the saving and bivestbig 
habit can be fostered and developed t«) an almost bilbiite extent 
among what I have described iis the urban middle or professional 
classes, and also under certain conditions among t-he landed classes. 

Besides the four types of banks 1 have already adverted to, there 
are the Government savings banks run by tlic Post Ollice. They W'eie 
organized in the present foiin in 1882, and by 1914 the number of 
- depositors was over a million and a half, and the sum at tlieir credit 
approached 16 millions sterlbig. The (uedit of the Government 
among the masses of India no doubt acjcounts for this remarkable 
growth ; it wiU admit of expansion witii tlie ado]>tion of more elastic 
methods than have hitherto recoJiimended themselves to a depart- 

\ 

ment of State. 

In addition to these recognized tjpes of banks, we still have 
in the towns and villages the two classes of bidividual bankers or 
banking fiunilies—the Seths or the big men, and the smaller money- 
lendersl Ih Bengal and in 3Iadras new types of small corporations 
have been developed, known as nidhis and loan companies, but. 
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SO far as I am aware, their methods aie^suRilar to those of 
individual bankers. Within limits, both the bigger and the smaller 
money-lenders invite and receive deposits from persons reposing 
confidence in them. Of course no figures are available. As I have 
said before, internal commerce is to this day very largely financed 
by the Seths, and the landed aristocracy usually resort to them 
when iu need of loans. The village money-lender is still the financier 
of agriculture, and, in spite of the obloquy that is usually 
heaped upon him, continues to perform an exceedingly useful and 
important function in the State. Much as I' dislifce some of his 
methods, I should be sorry to see him improved out of eidstence at 
once. Perhaps my experience of the difficulties in the realization, 
through the processes of our civil courts, of money owed by contu¬ 
macious members of credit societies, has inspired me with some 
sympathy for the money-lender s point of view. Legislation has 
been mooted to check the malpractices of money-lenders, and I hope 
that the remedies adopted will not be too drastic, in which case 
they will either remain a dead letter or seriously dislocate the entire 
business of agriculture. There is some danger of confusing the 
position and functions of the rural money-lender of India with those 
of the class in this country which merely exploits the vice and 
extravagance of foolish and ignorant people. In my view, the 
eidsting evils of usury in India will disappear with the spread of 
primary education among the masses and with the expansion of the 
co-operative movement which I trust will absorb the money-lenders 
among its depositors. Meanwhile, legislation is required for the • 
registration of money-lenders, compelling them at the same time tc 
maintain correct accounts. 

I have now briefly sketched the difierent types of banks and 
bankers in India with whom deposits may be made on terms more 
or less auvantageous to the depositor. For a person not him£^lf 
. engaged in industry or commerce, other means are also available 
for the investment of savings. The first in importance is landed 
proj^rty. In l^dia^ ^as in aU old countries, ownership of land 
oairies with it'a^^j^^plication of social standing a nd prestige, while, 
pwing to the .sti^ surviving traces of insecure times, land is also 
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Gonsideied tie safest form of investment. I may be accused of 
lioldi^ rather heterodox views on the point, but I have long been 
of opinion that a comparatively light assessment of the land revenue, 
specially in provinces where tenant-right is not strong or secure, 
unduly aggravates this land fever to the detriment of other and more 
productive forms of investment. I have in reoent years frecj^ueutly 
seen landed property purchased on the apparent basis of an ftnuiin.! 
return of less than 3 per cent., and on closer inquiry have ascertained 
that it was hoped to raise the actual return to 0 ijer cent, or higher. 
This state of things will probably be modified as soon as the clamant 
needs of local development throughout India br ing about an 
enhancement of local taxation. 

In the large commercial centres and in some provinces like 
Bengal, Government and semi-Govermnent loans and other gilt- 
edged securities are the most popular form of investment. In 
Upper India they have been in lesser vogue, perhaps because there 
is no stock exchange or share-broker outside the Presidency towns, 
and securities of this typo can be sold or purchtised only through a 
bank or through the Post Office. The same difficidty affects the 
popularity, in the interior of the country, of good industrial securities 
like jute or cotton mill debentures and railway shares. Latterly, 
several branch or light railways have obtaiuod in India all the capital 
they needed, and extensive advertisement has familiarized country 
investors with this form of enterprise. It is to be hoped that within 
a reasonable period of time respectable share and stock brokers will 
establish themselves in the more important commercial centres 
in the interior of India, and thus help forward the national thrift 
movement. 

So far, practically all the different types of well-managed banks 
in India have restricted themselves to the financing of trade and 
commerce, that is to say, to the forms of bankmg business recognized 
as orthodox by the distinctively hhiglish tradition. I believe that 
hSuropean industrialists in India borrow from the banks oompmra- 
tively insignificant amounts for purely industrial ventures, following 
in t^ respect the traditions of British industry. They have the 
advantage, in centres like Calcutta, of the “ agency firms.’’ These 
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films imdettek© the finance as well as the superior business manage 
ment of industrial ventures, and to a certain extent perform the 
functions of finance corporations or mdustrial banks. The system 
is not entirely free from attendant evils, but a European entre^emur 
in touch with the presidency towns has no serious difl&oulty in 
obtaining capital for a sound proposition. Facilities of this kind 
are not yet available in the interior of the country, though a promising 
beginning has recently been made at Gwalior under the auspices 
of a well-known London finance house. The regular banks, whether 
managed by Englishmen or by Indians, cannot, in view of the 
proportion of capital to deposits held by them, lend to industries 
with any degree of safety. But even in England there is now serious 
questionmg as to the adequacy of banking facilities for purely 
industrial purposes. In indigenous India, where wealth and 
entrepreneur capacity do not always go together, it has been 
contended that a different system, more perhaps on the models of 
Bussia and Japan, should be adopted, and an industrial bank or 
banks should be organized with State aid or guarantee. The subject 
is too complex to be dealt with in all its bearings in the course of 
this paper, but it is difficult to see how the industrial development 
of the country, which is now so earnestly sought after by the 
Government as well as by the people, can be furthered without some 
modification of the accepted financial functions of the State. The 
Government of India have displayed, in the manifold risks that 
they have undertaken during the war, several instances of the two 
supreme qualities of confidence and imag^tion. They will be 
called upon in the interests of the country and the Empire to use 


these faculties even more after the war. 

Another type of banking institution urgently needed in India 
is that of laud mortgage banks. A few of the joint-stock banks 
used to do some business in land mortg^ig^, but the recent crises 
have made them more cautious. It is not possible for the oo- 
opeiative movement, as at present organized, to undertake the 
fintmcmg ^ iar^ estates. 1 do not wish it to be understood 
J ai^y^^^^ riie encouragement of t|^ landed 

in. Queers (^vihe Aed oxtmv^gance, bpt them is ample 
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room for the investment of money in their estates for agrioultum 
improvements which wU yield an ample return, though only m the 
course of a long period of time. The obstacles in the way'of land 
banks are not so formidable as in that of industrial banks. l,ong- 
term bonds on the security of the mortgaged estates will probably 
prove^ an attractive form of investment, provided that certain 
teohnical difficulties are removed by legislation, e.g., the uncertainty 
that usually attaches to Joan transactions undertaken on behalf of "a 
Hindu joint family or a Mussulman shareliolder. TJie impulse 
in this case, as in many other forms of beneficent activity in India, 

to come from the State, and it is to Ije hoped tliat the Govern¬ 
ment of India, which is now fully alive to the importance of agri¬ 
cultural improvements, will adopt early measures in this direction. 

For some time past the question of a Central State Bank for 
•India has been in the air. The Boyal Cojiunission on Indian Finance 
and Currency, which was presided over by the present fcJoorotary of 
State and submitted its report a few months before the war broke 
out, without committing itself to any deoidetl views on the subject, 
commended it as one which,deserved early and careful consideration 
at the hands of a small expert committee in India. It seems to me 
that events are shaping themselves iti a way that will leave the 
Government of India little option in the matter. For a long time 
to come the Government will have to rely on India itself for any 
loans that they may wish to raise for productive or devolopmeut 
purposes, and a State bank will perform this function with much 
groater success than is at present possible. The co-operative 
movement is developing fast, and, as was mdicated in the report of 
the Maclagan Committee, will soon need an apex bank for the whole 
of India, which will run smoothly only as a department of a State 
bank. If the Government commit themselves to the developnieut 
of the resources of the country through State-aided industrial banks, 

then again a central State bank will be needed. 

Whether a State bank is established or not in the near future, 
^ legislation is urgently needed to safeguard the entire movement of 
banking and thrift in India from unnecessary and unwholesome 
tet*baoks like' what took place in 1913. The events that happened 
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then were foreseen by all careful observers, and it is noteworthy 
that in the summer of 1913, just before the panic occurred, the 
Government adumbrated proposals for banking legislation, and invited 
the expression of public opinion. Beform moves slowly in India^ 
and the pre-occupations of the war have led to a postponement of 
the measure. I venture to submit that it is unsafe to leave this 
matter as one of the numerous after-the-war problems. At the end 
of the war there may be a renewed impetus for speculative, ill- 
managed, or dishonest enterprise. It is essential at the present 
critical moment that national thrift and sound banking should be 
encouraged by every possible means, and one of the means is to 
exterminate all doubtful pretenders to the name and prestige of a 
bank. 
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This is not the first time that papers iiave been road at meetings 
of the Co-operative Conference on the subject of the sale ajid loan of 
agricultural implements by (50-opej*ative societies, but the course of 
the last few years has brought into proiuinonce the neotl for certain 
implements, and I think it wortli while dwelling on the subject 
again. TJie last three seasons have been marked bj' abundiint rainfall 
eidending well into October. There has been ample moisture 
for sowing wheat; prices have been exceptionally good and bhusa 
has been at record prices. It miglit naturally, therelore, be expected 
that the area would have been above normal. So far from this behig 
the case, in 1915-1 b the area was about tJii-ee-fourths of a hiillion 
acres below that of 1914-15 ; last year it was over half a million 
below that figure, and this year it seems probable that there 
will be no great improvement over last year’s figures. The reason 
generally given for this falling ofi’ is the difficulty experienced 
by the cultivators in preparing a seed bod suitable for wheat— 
particularly on heavier soils and in low-lying lands. As they could 
not break up the clods and prepare a fine tilth, they preferred to 
sow some other crop such as barley, the area under which has 
risen, or a mixed crop. The heavier soils of these provinces have 


♦ A paper toad at the Ninth United Provinces Co-o|}oraUve Conforonot;, held at l<ucknow 
on Decemlier 18 and 19,1917. 
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a tendeiioy to run together and consolidate as a result of Continuous 
tain, and it is this feature which makes subsequent preparation 
difficult. But it can be overcome with the necessary implements, 
and these implements are not beyond the means of the better class ‘ 
of cultivators, nor do they require any specially strong cattle to 
work them. 

The ordinary cultivator has two implements, his plough 
^ and beam (patela). (I omit Bundelkhund, where conditions are 
somewhat different and where intensive cultivation is not aimed at.) 
TI\e style of plough in common use is defective in many respects, 
though on light soils it does its work fairly weU. But to obtain 
the desired tilth a large number of ploughings must be given, and in 
recent years this has been impossible. The cultivators are now 
grasping the fact that imicli better results can be obtained with 
the small iron ploughs, recommended by the Department, which 
invert and not merely grub up the surface of the soil and thus open 
it and clean it more thoroughly. The past three years have demon¬ 
strated their value, and there is not only a keen demand for them and 
an impatience at tlie difficulty in obtaining them, but what is more 
noteworthy tliere is a considerable sale of spare parts, showing that 
those already sold are appreciated. But besides these ploughs 
.another implement is required for keeping the soils open after pre- 
liminaiy ploughings and to prevent consolidation during the rains. 
The cultivator ordinarily attempts to perform this operation, which 
is one of cultivating, or harrowing, and not ploughing, by m^ns of 
his plough—that is, he tries to perform with a single implement - 
what in other, countries is done with several speciaUy adapted for 
particular puiposes. ^ As noted above, in very light soils this can bo 
done, but in the heavier soils containing varying proportions of clay 
(m<Uyar) it is only possible when the season has been unusually 
favourable-that is neither too dry nor too wet—and such seasons 
pan rarely be looked for. Take the case of the past three seasons. ■ Jh 
;^ob year there was early rain which enabled the land destined for 
^heit to.be ploughed up before the monsoon set in heavily. Bri^t 
ibte|valsdpmg tbemoiwoSn permitted further ploughings; thelai^ 

■ up, intqiiwvy during the operation, but this not so 
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much matter as they were reduced by the next rain which dissolved 
them and at the same time consolidated the ground. But it did 
matter very materially when the ciilth'ator was able to get on the 
* land again in the second w'eek of October for the final preparation 
before sowing. The ground was then drj'ing fast and liarflening; the 
action of the country plough, which is not a cutting but a tearing 
action, was to turn up the harder soils and those on which less 
preparation had been impossible, in big c.lods; on such land the 
country plough neither inverts nor ])ulvcrizes the soil; it simply 
turns it in hard lumps. The cultivators’ usual method of getting 
rid of these is to pass the beam over them ; this, however, only 
pulverizes a portion of them, tlie largest are simply buried or dragged 
to the side of the field. Another ploughing at tliis stage with the 
country plough w'ould merely have the effect of tuniing up again the 
buried clods. But with a s])rijig-toothed harrow' much of this 
trouble might have been avoided. In the first place, with this 
implement it is possible to got on the groimd sooner, before it has 
hardened to the same extent, and, looking to the great rapidity with 
which the upper surface hardens, this is vor}” important; in the 
second,the operation is miuh quicker and time is valuable; and, 
lastly, its action tends to break up the land- not merely tear it apart 
—and it is especially designed for this purpose. Further, with this 
implement it is possible to stir the groujid tnore frequently during 
the rains ; a moderate-sized field is quickly finished, whereas with a 
plough the operation takes some time. The ground can consequently 
be kept in better condition throughout; the rains. The land at the 
Cawnpore farm is distinctly on the stiff side, yet working with this 
implement which ordinaiy oxen nan (lraw% after ploughing with an 
iron plough, the land has been got ready lor wheat. In some parts 
of the provinces a wooden roller {lakknr) is used to assist ’n getting 
a fine tilth, but this is not very efficient as a clod crusher, and, even 
when improved with blades for clod cutting, has not been found so 
satisfactory as the spring-toothed harrow. More commonly the 
cultivator is reduced to breaking up clods with a stick, and gangs of 
iijen may be seen at this work, which is a tedious and costly method, 
it is not therefore surprising that many cultivators preferred tojjut 
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down some inferior crop on their land, trusting to winter rains to 
break up the clods. Planted on imperfectly prepared land the crop 
is not likely to be very good, and this means that in years when we 
have been very much favoured in the rainfall a lot of land is under 
inferior crops and not yielding what it should o\ving to absence of 
proper implements for preparing it. The implement referred to, 
which has been found most suitable for working the soils of these 
provinces after a preliminary ploughing, viz., a spring-toothed 
harrow, can ordinarily be purchased for Es. 25 to Rs. 30, but the 
price has temporarily gone up considerably. 

Wiiat would appear to be the best equipment for cultivating 
the soils of these provinces in different seasons is the small iron plough 
and five-tine spring-toothed harrow. Most satisfactory results 
have been obtained with this combination in what is a very common 
and profitable rotation in Oudh and the eastern districts, wheat 
after maize on do-fasU land. If the maize stalks are removed with 
the plough which cleans the land and ploughs more deeply than the 
country plough, and this is followed by a thoroughly good harrowing 
with a spring-toothed harrow, a surprisingly good tilth is 
obtained. It is just these parts of the provinces where there has 
been the biggest drop in the wheat area—the Fyzabad Division 
showing a drop of over a lakh of acres under wlieat—and those who 
have seen the state of the maize land this year after it has been 
grubbed up—it can scarcely be termed ploughing—for a rahi crop, 
I think, would agree that the case has not been overstated. The 
patience and perseverance of the cultivators in trj'ing to prepare 
this land are nu>st praiseworthy, and gangs of men and women 
could have been seen during the past month breaking up the hard 
clods with sticks. But the area which can be covered in this way 
is comparatively small, and some of the land cannot be sown with 
wheat. I would* recommend to owners of private farms that they 
try this equipment of implements themselves and then make 
arrangements for lending to cultivators to demonstrate their 
yalqe. » 

;Another implement the Department is trying to popularize 
for the western distmis Is the lever harrow, which is mdst useful in 
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brealdiig up the cnist which forms on the surface after canal 
irrigation. This crust the better cultivators break open mth their 
Jehurjns, but the majority, I am afraid, trust to gmng another 
watering to break it up and provide the necessary air for tlie plant. 
The practice is not only bad agriculture but most wasteful of water, 
and when water in canals is scarce it means tluit a (lertain area does 
not get sufficient water for maturing the crojL Quite early in the 
eighties it was common to find attention drawn to the undesirable 
effects of canal irrigation on the system of cultivation, the excess of 
water used leading to the formation of a thick surface crust which no 
efforts were made to break open. Instead of attributing it to its 
right cause the cultivators complained of some injurious qualities 
of the water. A light harrow' run over tlie soil brealcs u]) the crust 
quickly and does not harm the plants. One of tliesc han-ows 
will suffice for a number of cultivators. 

To bring these implements to the notice of tlio cultivators 
and popularize their use is primarily the work of t]>e Agricultural 
Department. Tliis we are doing by lending fhcin to enterprising 
men, though at present, as T have already oxjdained, it is difficult to 
procure them in large enough numbers as the price is liigh. Wlierever 
the spring-toothed harrow has been lent or bought, its value is 
highly appreciated, and w'hon these im])lemcnts (;an be ]>ur(;hased more 
cheaply their use is likely to spread. But Oie ordinary cultivator, even 
if he sees these harrows at work, does not know w'here to procure them 
from and often cannot pay tlie whole price outright. Tliis is where 
the co-operative societies can come in. The sale of implements by 
co-operative societies has now perforce greatly declined, but T hope 
that after the war it wdll be revived and will be carried on more 
systematically. Cultivators are beginning to understand that not 
only is their equipment of implements in many points defective, 
but abo that with better kinds they can get the work done 
more cheaply and thoroughly. Hea \7 implements which require 
stronger cattle or put too much strain on the cattle in use are not 
likely to 1» widely employed ; but these two harrows in the form 
recommended by the Department can be drawn by the cultivators* 
oxen. Their vsdue, especially that of the spring-toothed barrow, 
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is beyond question, and if the co-operative societies arrange 
not only to stock them in depdts within easy reach of their 
members, but also sell them on the instalment system, they will 
be performing most valuable work for the agriculture of the 
provinces. 



INDIA’S GEBATBST INDUSTRY: SCOPE FOK AGRICUI.TURAl, 

MACHINERY.* 


nv 

D. CLOUSTON, M.A., R.Sc., 

' T)irector of Agriculture ami Industries, Cc.ntruf Pmvincfs and Bcrar. 


The development of labour-saving agrinnltural machinery is 
receiving much attention in England at tlic present time owing to 
the shortage of man-power duo to the flemands of our fighting 
forces. Necessity, it has been w^ell said, is the mother of invention. 
English farmers conservative by nature have risen to the occasion, 
and thousands of self-binders, motor and steam ploiiglis, ])otato 
diggers, oil and steam engines for driving thresliers, and other 
machines required for a well-equipped farm have, within the last 
2^ years, been introduced in rural districts wlioro their utility had 
previously been but little imderstood. The im])etus given by w'ar 
to the introduction of these noAv agricultural aj)plianccs is likely to 
become a factor of first class importance in the rural economy of 
Great Britain, in so far as their adoption is enabling the farmer to 
reduce his labour bill, to increase both his acreage out-turn and 
profit, and to provide more food for the nation in arms. 

The encouragement now being given to the invention and manu¬ 
facture of new types of agricultural machinery in the West is likely 
to have a Very wholesome effect on the development of agriculture 
generally in India. For as one of our most eminent expert 
agriculturists has said:—" Implements for tillage are of first class 
importance, and this is more especially the case in India where 
experiments conducted by the Agricultural Department have 

* Hoprintod fiom the .40ri0(cftura2 and Co-eperative Gazette, vol. XIII,-no. 10. 
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shovm the great possibilities of increasing the yield of crops by 
improved methods. It is almost certain, however, that this will 
only be brought about by improved implements as the ryot Kas 
probably reached his limits with his present stock-in-trade.” 

A Tenfold Increase. 

The demand in India for improved implements has arisen within 
the last decade or so ; it is increasing every year, as may be gathered 
from the annual reports published by Government. It can safely 
be said that the number of such implements now sold is ten times 
as great as it was ten years ago, and that the rate of increase hence¬ 
forth is likely to be progressive. This is largely due to two main 
causes: (1) To the new spirit abroad consequent on the active 
measures taken by Government to develop the agricultural resources 
of India; and (2) to the growing shortage and increased cost of 
manual labour. 

The different Provincial Departments of Agriculture have not 
only created this demand for improved implements by practical 
demonstration, but have also established depots at which both 
implements and spare parts are stocked for sale. In some provinces 
this pioneer work has also been taken up by co-operative societies. 
Despite the fact that most gratifying progress has been made on 
these luies within the last decade, Government has as yet, however, 
but touched the fringe of this great agricultural problem of 
providing the cultivator with more efficient implements. But it has 
at least prepared the way for much more rapid progress, and it is 
hoped that, after the war, enterprising English firms will not lose the 
golden opportumty of establishing business connections in our 
Great Eastern Empire, and of thereby helping in the development 
of its greatest industry—^agriculture. 

Study Local Conditions. 

To solve the problem successfully it will be necessary to study 
local conditions and, wants of the people. The local conditions 
vary f^om provmce» to province and even from district to district 
in the same provide. The Gangetic alluvium of the north of India 
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is quite unlike the stiff clayey loam of the Deccan coninionly known 
as black cotton soil; and a plough suited for the latter erndd prove 
too heavy for the former. There is great variety, too, in tlie crops 
to be dealt with and in the size and strength of tlie bullocks and 
buffalos which are the animals useil for draught purposes. There 
are in parts of India good cattle the draught j)ower of which is at 
least one-half that of a gootl Shire or (.Uydesdale horse at homo: 
in other tracts where cattle are ])oor and neglec.tcil the average 
strength is very much loss than that. Tlie adoptitm of implements 
suited to the strength of various types of (;attle is tlunefore impor¬ 
tant. In some tracts again many onter])rising landowners are to be 
found who readily pay big pric.es for iiu]coved implements suited to 
their needs : in more backward tracts, on the other hand, the 
demand Ls for cheaper types only. But in designing agricultural 
implements suitable for India it sliould never bo forgotttm that, 
both cheapness and simplicity of structure are of great importance. 

The Iron Plough. 

Of all the implements in common use in India perhaps none is 
more inefficient than the country na<fm (pbmgh). It. may be 
briefly described as a piece of wood shod with an iron point which 
constitutes the share, ft is fitted with a wcmkIoji pole and is drawn 
by from one to three pairs of bullocks. Having no mould board it 
stirs the soil without niverting it; and having no (ailting parts it 
does not eradicate weeds. Large areas liave uj consequence been 
overrun Avith weeds and gone entirely out fd (mltivation. All the 
improved ploughs which have been found suitable are typos designed 
by enterprising firms after studying local conditions. One enter¬ 
prising English firm at least has, after studying the requirements 
of the people on the spot, tiimod out ploughs of types which are 
being sold in thousands every year. The.sc new desigjis are now 
well known all over India. The chief advantages claimed for them 
are that the parts arc few, simple, easily adjusted and replaced. 
This is important in Indian viUages where expert smiths are Very 
rarely found. In one of the best known designs, namely, the 
Tumwrest ” plough, the share is provided with a cutting breast 
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made of self-sharpening chilled material which takes the place of a 
coulter,' This plough has proved to be admirably suited for the 
cultivation of black cotton soil. The salient features of this soil 
are that it cracks freely during the hot weather to the depth Of 
several feet, while the thin surface soil crumbles away and forms 
fine powdery loose earth. Below this thin layer, the soil, containing 
as it does a high percentage of clay, becomes veiy hard and compact 
in the dry weather which extends from October till June, during 
which time the cultivation of the laud has to be carried out. To 
plough the dry liardbaked soil with country magar is a difficult task 
which is as a rule resorted to after a long period of years. In the 
intervening years the cultivator uses only his baJchar or blade harrow 
whicli by repeated working pares off layer after layer of soil until 
he gets a tilth of about four inches. 

Successful Examples. 

The heaviest type of Turnwrest, or Ransome’s Turnwrest as 
it is generally called, weighs 150 lb. Its pre-war price was about 
Rs. 46. It can be worked by one pair of good bullocks when the 
soil is moist, and by two pairs when dry. There is scope for the 
use of even heavier ploughs than this in India ; but it must be 
remembered that the average holding is small, and that heavier 
ploughs requiring more draught would be purchased by a relatively 
small number of cultivators. The makers claim that the “ Tum- 
wrest ” or “ One Way ” plough, having as it has a reversible mould 
board, is specially suitable for ploughing lands under irrigation, as 
it lays all the fanows one way and leaves the land perfectly level. 
Now, as a matter of fact, this particular plough has found favour 
only in the cotton belt where the area irrigated is quite insigni¬ 
ficant ; so we may take it that its success is not due to the mould 
board being reversible. Another very serviceable plough of medium 
weight desired by the same firm is the “ Sabul ” plough, the 
chief chaiacteristic of which is that the share is provided with an 
adjustfible bar ]^in(;o£ high grade steel. The bar is held in position 
by a steel wedg^ kpooted^in from the front, so that the end presainee 
on the bar, whe^he'^ploiigh is at, work, tends to tighten the wedge. 
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By loosening the wedge the bar can be moved in or out as required. 
The bar point is sharpened at both ends and can be reversed. 

There are several excellent light ploughs made by the same 
firm in use in tracts where the cultivation is done during breaks 
in or just after the rains. Tliese light ploughs have long poles which 
are fixed direct to the yoke : tliey are guided by a single handle or 
stilt after the manner of the countiy plough. The main frame and 
slade are made in one casting. The breast is of hardened steel: the 
share is of self-sharpening chilled nuiterial and is usually fitted witli 
a renewable point. For medium and light plouglis one pair of 
bullocks only is required. It is interesting to note here that the 
designs of this one enterprising firm have been «o])ied by Indian 
firms who are turning out roughly made, but comparatively cheap, 
imitations of the English-made article, without let or hindrance. 
The main defect in these imitations is that the share is brittle and 
breaks readily. 


Harrows. 

The use of improved ploughs must ])rcccilo the use of harrows 
and cultivators in Indian agricultuie. The soil stiiTed by the 
country plough or pared by the blade harj’OAv {htihhoT) to a depth 
of only 3 or 4 inches Ls not benelited to any groat extent by the use 
of such implements as the English harrow' or (udtivator the main use 
of which is to break surface clods. Worked immediately after an 
English plough on the other liand, w'hicli goes to a much greater 
depth thereby turning up large but moist clods, the disc harrow 
has been found to do such good work that there is reason to believe 
that a demand for it is likely to arise in tlic near future. 

Cutters and Reapers. 

A fodder-cutter suited for cuttbg the stalks of jowar {Scfghum 
vulgcvtf^i of which there are many million acies grown in India, 
would find a ready sale. English-made fodder-cutters, designed 
for cutting hay and straw, are not quite strong enough to cut jowart 
a stalk of which is ordinarily as thick as man’s thumb. An American 
machine known as the Harder foddor-cuttec has found favour m 
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some parts of India, but the price is much too high being about 
Rs. 140. An imitation of a small American hand-chopper is now 
made and sold in considerable numbers in the Deccan, but 
the amount of work done by it per day is small. In the 
Central Provinces several Harder fodder-cutters driven by a 
Hunt’s small spur-wheeled bullock-gear are in use and are 
working well. 

A reaping machine suited for cutting jowar would be a boon in 
this part of the world where the crop is at present cut do\vn, stalk 
by stalk, with a small sickle. A reaper to be suited would have to 
be high-geared and to have a short cut of from three to four feet. 
The fingers of the knife bar should be strong and further apart than 
in a wheat reaper, and the board and projigs of the “ divider ” 
should be long so as to support tlie stalks wliich are six feet or more in 
length. The pole should bo so adjusted that the inner of the two 
bullocks will not trample down the standing crop. A reaper 
specially designed for jowar is now under trial in the Central Provinces 
and has given satisfaction. The scarcity of harvest labour in the 
Punjab and comparatively largo acreage yields obtained have made 
reapers a profitable investment on wheat lands where they can be 
used ; but their extended use in most parts of the wheat tracts of 
India is under present conditions out of the question, for the reason 
that labour is cheap and the acreage yield so very small that the 
crop can be cut much more economically by hand. 

Threshing Machinery. 

The need of improved threshing machinery foi- wheat is becom¬ 
ing moie evident every year. Whcat-threshei-s are under trial at 
present and are giving promise of success. A bullock-power 
thresher of a suitable type should command a ready market. 
It is doubtful whether there is any opening, for -a, hand-power 
th^esher^- the work of driving it being too. Jxard fqr the ordinary 
easy-going Indian- cultivator..- To. ^make . the stra.w more edible a 
suitable-thresher should have an attachment for-chopping and 
bimising it, so bre4k it up into short pieces as is done under 
the-feet of4he.l«^i^kB*.^.... 
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The primitive method in vogue in India, of treading out the 
com with the muzzled ox, leaves the broken straw wheat and chaff 
mixed together. To separate tlie component parts a stronger 
draught is required than is usually provided by the ordimiry tj-pe 
of grain-dresser in use ui England. There {ut> stneral g<KKl 
winnowers already on the market; manv of tliese are Indian- 
made imitations of American and English winnowers avIimOi 
have been slightly modified to suit local conditi(»ns. 


Miscellaneous Demands. 

Some of the best cotton-growers in India still lua)id-gin their 
cotton {hapas) on a small wooden (ionntry mill. Worked by one 
person, the average quantity of kijma dealt witli per day does not 
exceed 26 lb. A hand-gin capable of dealing witli not less than 
100 lb. of hapas a day would find a rea<ly sale. In tlie absence of 
such a machine there has l)een a demand in th.e cotttm trac.t of tlie 
Central Provinces for small ghining plants, each c-onsisting of from 
two to four gins driven by an oil-engine. 

In cane-growing tracts good bullock-driven (tane mills find a 
ready sale. Light three-roller mills that v,iu\ be worked by ojie pair 
of bullocks are most in favom. A certain immber of small po\wr 
cane-crushing mills has been sot up in Bombay and Smdhern India, 
which are said to lie giving great satisfaction. The small amount 
of work done by the biillo<dc-d riven mills in use at ])rcscnt 
is undoubtedly one of the greatest dilfic.idties in tlie way o 
extending the area under this cro]). Tlie introduction of a small 
and efficient poAver plant, cajiable of c.rushing about, 10 tons of cane 

per day, Avould be an enormous lioou in cane tiacts. 

There is alreadv a considerable demand for water-lifts, dairy 
appUances, and fencing material: there Avould Iki a <lemand, t<K>, 
for a good retting macliine suitable for retting the common fi ire 
crops groAvn, but such a machine has >et to Inj designee. 

How TO Proceed. 

To get into touch with the Indian market a British firm intend¬ 
ing to do buaineaa in India ahould get the a«».»tancc o£ the 
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Agricultural Adviser to the Qovermuent of India and of the Directors 
of the Provincial Departments of Agriculture. The Director of a 
province, with his staff of agricultural experts and agricultural 
en^eer, is in a very good position to say what the requirements 
of the cultivators fire. He is always able and willing, too, to 
encourage the introduction of approved agricultural implements and 
machinery through official agencies. To start a successful 
business capable of great expansion it would be advisable for the 
firm to manufacture the bulk of its implements in India under the 
supervision of its own engineer whose duty it would be to design 
types to suit varying local conditions, in the light of knowledge 
gained on the spot and of the advice which would be willingly given 
by the Governnxent. 

Once established it would be necessary to advertise freely and 
to publish descriptive articles in the more widely read agricultural 
j)ublications such as The Agricultural Journal of India. An article 
published in tJie Api'il number of that Journal in 1913 (Vol. VIII, 
Part If) settb)g fortli the merits of woven pigproof wire-fencing, but 
little known in India at that time, gave rise to quite a demand for 
that type of fence. I could quote many other instances to prove 
that in India tliere is a potential demand for improved agricultural 
applianc.es, but tiiat judicious advertisement is necessaiy to bring 
their merits to tlie m>tice of the Indian landholders. 



A FEW SIMPLE TESTS FOR USK OF DAIUY FARMEliS, 
DAIRYMEN, AND STUDENTS * 


BY 

R. OSBORNE, N. D. D. (f.) 


In compiling this article the WTiter is not lueaking now groimcl, 
as details of all the tests liave already been published but are scat¬ 
tered through various works, and it is with tlie object of lendering 
them readily accessible that they aie now being reproduced. 

Some of the tests are very ^vcll known but are here mentioned 
in order to make the list as complete as possible. 

iVIiLK Tjsstinu. 

The Gerber Test. This is a cliea]) and simple dcvic(5 for determin¬ 
ing the percentage of fat in milk, cream, buttermilk, and separated 
milk, and will be described first. 

The articles necessary are : - 

{a) A centrifuge (known as Gerlxir’s liutyr(unoter). 

(6) Milk pipette holding 11 c.c. . 

(c) Acid „ „ 10 „ . 

(d) Alcohol „ „ 1 5> ■ Supplied with macbiiie. 

(e) Special test bottles 

(f) Stoppers for test bottles 

{g) Stand for test bottles 

(A) Sulphuric acid of a specific gravity of 1*825. 

• (i) Amylio alcohol „ „ >, >; 0*875. 


* Repriutod froin tbo Jwimul of Zkiitying and Dairy Ji'anuiny in JtuliUf vol. IV. port IX. 
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Where again referred to in this article the whole of the above 
will be described as “ Gerber’s Test.” 

There are several special measures to facilitate and render safe 
the measuring of the acid and alcohol, but it is beyond the scope 
of the present article to describe them. 

1. To test fresh milk. 

Place the test bottles mouth uppermost in the stand. 

Draw 10 c.c. of acid into tlie pipette which sliould be provided 
with a safety bulb to 2 )revent ( lie acid reaching the mouth, and 
place the forefinger over tlie end of tlie pipette (a plug of cotton¬ 
wool may be placed in tlie mouthpiece if desired for additional 
safety). Allow the acid to run into the test bottle, taking care that 
the neck of the bottle is kept diy. 

It is unnecessary to blow the last drop out of a pipette. 

Similarly measure 11 c.c. of milk and add to the test bottle. 
Great care must be taken to avoid violent contact between the acid 
and milk. It is best to allorv tlie milk to run gently down the side 
of the bottle. 

Now add 1 c.c, of amylic alcohol. 

It is essential that all liquids should be carefully and accurately 
measured. 

The neck of the bottle must, be ke])t dry, or there is a risk of 
the rubber stopjier flying out. 

The test bottle should now’ be corked with the rubber stopper 
which should be w'ell pushed home. 

Invert and shake the bottle until all the casein has been 
dissolved by the action of the acid. The mixing of the milk and acid 
causes a rapid rise of tempeiature, and it is advisable to hold a 
bottle with a cloth while shaking. 

The bottle should now’ be placed in the centrifuge with the 
stoppered end outAvards, and revolved for three minutes. 

On removing tlie bottle, the fat will be found collected in a 
oiear. column .at the thinner end of the bottle. 

The column of faf, if not already there, must be brought on to 
the graduated ^pile. - .. 
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This may be done by either pusliing in or sliglitly withdrawing 
the stopper. It may be pointed out, however, that it is far bettor 
to arrange the position of tiie stopper Jyejore the Imttle is put into 
the centrifuge instead of after rotating. 

Get the lower end of the column of fat level witli ime of tlie 
long graduations on the scale, an<l it i.s then a sijiijde niatfer to 
read the result. Each long division of tlie scale is etpial to I |hu' 
cent, of fat in the sample, and eaih sliort line is ecptal ti> 0*1 per 
cent. 

Greater accuracy is ensured if a pair (d dividers is used for 
measuring the column of fat, to avoid liaving to raise or lower the 
column, as in the latter case a tliin lilni of la.t lemains jidl>erii»g to 
the glass and slight errors result. 

It will be observed that th.e upper end of llu* (jolmmi <tf fat 
has a curved surface called the “ Menis<ais.'’ The reading slioidd lie 
taken to the bottom of the Aleniscns. 

.Vote. It is important tluvt simpli' of milk-Ixiiiitl !)>■ iiiix.'il iiumiMlmti'ly 

bi'fore testing. This can Ix' done liy pouring from oiu> into aiiollu r .M-vi ril turn's. 

2. Testing sejMmted milk. ' 

The process of testing sep.arated milk is ihe same as for whole 
milk, except that a special test bottle with .i tti]>en‘d sctdtt known 
as the “ Precision ” test bottle is recommended tis giving greater 
accuracy. It is also necessary to rcinove the hotiles Irom centri¬ 
fuge after rotating for three minutes and jdaee tliem in a water batii 
at about 170°F., rotate for anotlier tluve minutes, again ])lacc in 
the bath, and finally rotate for one minnif*. 

This ensures the (iompleto separation of tli<^ fat,. Jte.sujts slunild 
be read in this and all cases wlien tlie <u)iiten<s ()f the lest liottles are 
at a temperature of not less than 140‘'F. 

3. Testing buttermilk. 

. This, is done in the same, ,^yay as separated milk. 

The chief difficulty is to obtain a correct sample. The ainount 
of breaking Water added to the churn sliould lie notetl. 

The whole of the buttermilk should be drawn off and weighed, 
and a sample .talieu.. ... . . 
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The quantity of breaking water should then be taken into 
consideration when reading the test, and the correct reading 
calculated. 

4. Testing partly chwned milk. 

When milk has been partly churned, heat the sample in a hot 
water bath until the fat is melted, then thoroughly shake the sample 
until the whole is a perfect emulsion, and test immediately in the 
normal way. 

6. Testing frozenjnilk. 

When milk freezes the outer portion of the mii y has a very 
low fat content, and the nulk must be thoroughly thawed and well 
mixed before testing. 

6. Testing sour milk. 

When milk has curdled the curd may be broken up by the 
addition of ammonia. Take some ammonia and dilute it to the 
proportion of one part of ammonia to four parts of water. Add 5 c.c. 
of this to 100 c.c. of milk. Shake gently until all the casein is 
dissolved. Test this mixture in the ordinary way. 

The fat reading must then be increased by gi„-th to allow for 
the ammonia added, i.e., if the fat reading is 6 per cent, the correct 
reading would be 6 plus of G=s6-3 per cent. 

The Lactometer. 

The lactometer is an instmment which registers the specific 
gravity of milk. It is often advertised as an instrument which will 
teat milk. This is incorrect, but it is frequently desirable to know 

the specific gravity of a given sample of milk in order to calculate 
the total solids. 

The lactometer requires very careful handling to encuie correct 
results. 

It ^ua^ be kept’scrupulously clean, as a little dust is sufficient 
to impair its acc^acy- while if it is put away after use without 
oaieful washing,, the next reading is certain to be inaccurate. 
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The lower part of the lactometer is a weighted bulb, and the 
upper part a stem or rod with a scale marked thereon. 

Lower the bulb slowly and carefully into the milk, wlu'ch, as 
uimal, must be well mixed previously. Care must he taken that 
no part of the instrument touclies the vessel, and it is an advantage 
if the eye can be brought on a, level with tl\n surface of tlie milk 
to ensure correct reading. 

If froth is present it must be removed. Observe the liguie at 
the surface of the milk, and tins Avill indi(?jite tlie specific, gravity 
of the sample. 

For the sake of uniformity, the la(Jtometer is made to r<^gister 
the specific gravity of milk at G0°F., as the <lensity of liquid varies 
with the temperature. 

This point is important, but often overlooked. It is bc.st to 
have the milk as near 60®F. as possible, but Variations from this 
temperature can be allowed for as follows:— 

For every degree of temjcratuie above 60®F. add 0*1 to 
lactometer reading, and for every degree* below G0°F. deduct 0*1 from 
the lactometer reading. , 

This correction may also be rapidly nuulc with the aid of a 
Bichmond Scale, which will be described later. 

The specific gravity of genuine milk varies with difTenmt 
samples, dependent upon breed of jmirnals, poriotl of lactation, 
individual characteristics, and many other factors. 

It may be said to range between 1'028 and r034 at CO'^F., but 
there are exceptions even to these wide variations. 

Fats reduce the specific, gravity, being lighter than water. ^ 

Other solids increase the specific gravity, as they are lieavier 
than water. 

It is evident, then, that the use of the lactometer is limited. 
It is only of practical use when combined with an apparatus for 
testing the amount of butter fat present. 

Estima-TION op Total Solids. 

To estimate the total solids in milk, it is necessary to know 
(1) the peveentage of fat present, which can be ascertained by the 



AGRICULTURAL JOURNAL OF INDIA 


338 


[XIII, n. 


Gerber Tester; and (2) the specific gravity at 60°P. as indicated by 
the lactometer. 

With these data, tlie total solids can be calculated by the fol¬ 
lowing formula:— 


Total 

solids 


Specific gravity (Fats x 6) 

-1-f- 0*14 

4 5 


This calculation is much simplified by the use of the “ Riclimond 
Milk Scale.” 

The scale is constructed ^vith a twofold object. The necessary 
correction of tlie lactometer reading, when the temperature of the 
sample is not exactly 60°F., may be immediately ascertained, and 
the percentage of total solids rapidly calcidated. 

The scale is constructed Avith a sliding slip in the centre and is 
used as follows :— 

Use of Richmond's Scale to obtain ccmrected specific gravity. 

At the top of the scale to the left wiU be found a scale marked 
“ Temperature.” 

On the top edge of the movable centre slip will be found a scale 
marked “ Lactometer Readings,” ranging from 22 to 37. 

To obtain the corrected specific gravity, place the lactometer 
reading obtained opposite the line marked 60°F. on the temperature 
scale and the corrected specific gravity will be found opposite the 
temperature at which the lactometer reading was taken. For 
example, if the actual reading was 32 at 66“F. place 32 opposite 
60®F., then in line with 65®F. will be found 32*65 which is the 
corrrectcd specific gravity. 

To find total solids. 

Now that tlie percentage of fat and the correct specific gravity 
are known, the total solids may be found as follows:— 

On the right top side of the scale is a scale of fat percentages. 

On the right top of the sliding centre piece will be found an 
arrow. 

Qn the bottorp edge of the sliding piece is a scale of specific 
gravities. 

Along the b^t^m of the scale is a scale marked “ Total SoUds.” 
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Place the arrow opposite the line shomng the (lereeiitase of fat 
present in the sample. 

Find the corrected specific gravity on tlie lower edge of sliding 
scale. 

The line of the specific gravity will correspond with the total 
solids on bottom of scale. 

For example, suppose a sample of milk has a fat peiceutage of 
3*6, and a lactometer reading .32'(>5. then, l>y placiiig the arrow 
against 3*5 on the scale marked “Fats.” it will he seen that th.e 
specific gravity 32*65 is in line with 12*.5rj on the total solid scale. 
Thus .12*65 per cent, represojits tl'.e total solids in th.e sample. 

It will be noticed tliat the scale will ojilv c;ulculate milk with 
fats less than 6 per cent. 

Buffalo’s milk is usually h.igl\er in fats thaji this, but the solids 
may be calculated by dilution of sample with an equal (piantity of 
water, and then imdtiplying all results by 2. 

Other Milk Tests. 

Artificial colour in milk. 

To test for artificial colouring matter in milk, which is some¬ 
times added to give the milk a fictitious a])}.earance of ricl'.iiess, 
take 10 c.c. of milk and add an equal quantity of ether. Sliake well 
and then stand until ether rises to tJie surface. 

If the milk is uncoloured the etiier solution will lie colourless; 
but if colouring matter is present the ether solution will bo coloured. 

The intensity of the colouring Avill give an idea ol the amount 
of colour added. 

Controls of milk known to be iiiKJoloured should be ])reparod 
foi comparison. 

Detection of Preservatives. 

The commonest preservatives used in milk and milk j>rodiiots 
in Tridia are boric acid and other boron compounds, and formalin 
or formaldehyde. These are active poisons, and their use even 
in very minute quantities should be discouraged, and it is 
considered that their presence should always be declared. When it is 
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remembered that large quantities of milk are consumed by infents 
the importance of the subject can be realized. 

Boric Acid or Borax, 

To detect the presence of these preservati-ves proceed as 
follo^vs:— 

“ Take a small quantity of the suspected milk (15 c.o. is a 
handy quantity). Add a few drops of phenol-phthalein, and then 
allow diluted caustic soda to drop in until the milk acquires a delicate 
pink tinge. 

“ Now add an equal quantity of a mixture made up of equal 
parts of glycerine and water. 

“ If borax or borio acid is present the pink colour disappears, 
but if ho preservative is present no change oocius.” 

Formalin or Fornuddehyde. 

To detect the presence of this preservative pour sonic strong 
sulphuric acid into an ordinary test tube. Dilute a small quantity 
of mUk with an equal volume of water, and run the mixture into 
the test tube, allowing it to run down the side. 

Watch the line of junction between the two liquids. If formalin 
is present a violet ring is formed. If no formalin is present a greenish 
colour appears whicsh quicldy changes to brown. 

The colour is more pronounced if a few drops of ferric chloride 
are added before the acid. 

A Rapid Test for Acidity of Milk. 

In creameries, Avhere milk is pasteurized before separation, it is 
often desirabfe to know whether milk will stand the pasteurizing 
temperature without curdling. It has been found that milk with an 
acidity of more than 0*2 per cent, caimot be satisfactorily pasteurized. 

Take 10 c.c. of the doubtful milk, add three or four drops of 
phenol-phthalein, and then add 2 c.o. of caustic soda solution. 

(The preparation of this solution is described under the head 
“ Test for Aoiditv of Cream.”) 

If the milk remains white it is unsafe to attempt to pasteurize, 

it should be, i^parated unheated. 
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If the sample turns pink it contains less than 0*2 per cent, of 
acid and will stand the pasteurizing heat. 

• It is desirable now to refer briefly to the (idvantages which 
accrue to dairy farmers and others through being able to carry out 
simple and inexpensive tests of dairy produtic. 

That advantages exist none will dispute, but it is intended to 
indi(5ate some of the more iuiportant w’ays in which testing may be 
put to good account:— 

1. Milk testing enables a farmer to detect unprofitable 

a)iinml.s, more partujularly wdieii it is liis aim to produce 
))utter-fat. 

2. It has nuidc possible the purchase of milk according to 

quality. This has made the modern tiroainery prac* 
tioable. 

3. Adulteration may Ikj detected and (sliecked. 

The only class of person to whom this is not an uinnixed blessing 
is the dishonest milk vendor. 

In this connection it may be pointed out liow' different classes 
of adulteration will be indicated. It is unfortunately far mom 
difficult to detect and check adulteration in India than it- is 
in countries wdiere dairymg is in a more up-to-ilate condition. 

The principal causes of this are 

(а) There are no universal regulations in India controlling 

the sale of milk, and in consefiiieniu* adulteration is 
very widespread. 

(б) The milk of cows and buffalos is sold either separately 

or mixed, and the composition of milk is very variable 

even when genuine. 

(c) There'is very little information available as to the average 

composition of genuine milk in India, which is how-ever 
far richer than in Europe and Anieiioa. 

(d) The production of milk is generally in the hands of illi¬ 

terate and dishonest dealers. 


23 
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As before mentioned, the existing information relating to the 
composition of Indian milk is meagre, but the following are figures 
obtained by investigators at Poona when testing a fairly large herd 
and may be accepted as reliable. The testing was earned out by 
means of the Gerber Tester, the Lactometer, and Richmond’s 
Formula:— 



Water 

Fats 

Proteids 

Sugar 

Ash 


t 81*1 

7*6 

4*2 


4-7] 

1 


Bnftalo'B milk 

...\ to 

to 

to 


to' 

\ 

0*8 


1 82*2 

8*7 

4*3 


6*2. 

) 



Solids not 








fat 

• ss 

9*9 

to 

10*4 




Total solids 

• •• 

17*7 

to 

18*8 




Specific Gravity at eO’F. 1'031 to 1*0316. 






f 84*9 

6*3 

3*6 


4*4 



Cow’s milk ... 

N. . J to 

to 

to 


to 

• 

0*7 


[ 86*8 

5*8 

3*8 


4*9 




Solids not 








fat 


88 

to 

9*3 



' Total solids 

ss. 

14*2 

to 

15*1 




Specific Gravity at 60*F. 1*029 to 1*030. 

It must be borne in mind that the above figures make no 
pretence at showing extremes in exceptional animals, but are intended 
to show the class of milk an average herd should produce. 

When the quality of a sample of milk is suspected, first 
determine the percentage of fat, then find its specific gravity, and 
calculate solids not fat and total solids. 

In drawing conclusions relating to suspected adulteration 
remember thatr— 

(a) fat is lighter than water, 

(b) milk is heavier than water, 

(o) skimming increases the lactometer reading, 

id) skinuning decreases fats and total sob'ds, but does not 
materially alter the solids not fat, 

(e) watering decreases fats and total solids, 

(f) skuRmi^ land watering may give a normal lactometer 
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The following table of examples is appended to show the 
conclusions which may be arrived at in dealing with suspected milk 
from a herd of cows:— 


1 

B' 

B 

G 

D 

Fkte 

Solldn not fat 

Total wlidi 

Lactometor reading 


3-9 

8*8 

laT 

1*030 

4*2 

0*0 

1*032 

4*0 

8*0 

lie 

1*027 


A is oonsidered to be a Kenuine sample; B is probably watored and skinned beoause fats 
are low. lactometer readinff is normal, and total solids low; C is probably skimmed because 
lactometer readinK is high and fat is low, solids not fat being normal; D Is probably watered 
beoause everything is below normal. 


Cream Testing. 

There are two tests of cream which are of importance to the 
butter maker. 

The first is to test the cream for butter fat and the second for 
acidity. 

The butter fat test assists the butter maker to accurately 
calculate the overrun and thus eliminate losses. 

Ihe acidity helps to eiisiue a uniform quality and flavour of 
butter and also promotes exhaustive and complete churning. In 
both these objects the butter maker is also assisted by the tests for 
fat in butter milk and water in butter, both of which are mentioned 
elsewhere in this article. 

Testing for Fat in Cream. 

Measure 11 c.c. of cream with a milk pipette and pour into a 
small vessel. Then take 6 or 7 pipettes of water, and thoroughly 
mix with the cream, making sure that all the cream is washed out 
of the pipette. Test this mixture by the Gerber method in the 
same way as milk. Multiply the result by the total number of 
pipettes used, that is, if 6 pipettes of water were added, multiply 
by 7. The object of the dilution is to bring the reading within the 
scope of the ordinary test bottle. 

Many writers advocate the weighment of cream instead of 
measurement, as ensuring great accuracy, and it is an undoubted 
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fact that the specific gravity of cream decreases as the percentage 
of fat increases: so a distinct possibility of error is introduced by 
the measurement instead of weighment. 

When the pipette system of dilution is carried out a small 
correction is necessary. 

This correction is shown in the following table :— 


Per cent, fat 
found 

Correction to be 
added 

Per cent, fut 
found 

Correction to be 
added 

20 

0'12 



21 

O-JC 

% 

'6-83 

22 

0-19 

37 

0-90 

23 

0-23 

.38 

0-90 

24 

0-26 


1*03 

25 

o:io 

40 

I'OO 

26 

0-34 

41 

«*I7 

27 

0-.38 

42 

1*24 

28 

0'42 

4.3 

1*32 

29 

0-45 

44 

1-40 

.30 

0-4S 

ir. 

1*48 

.31 

O-JH 

40 

I‘56 

32 

0-()0 

47 

1*64 

33 

0-66 

48 

1-72 

34 

0-72 

49 

1*80 

35 

0-77 

.50 

1*89 


If the dilution method by weighment is desired, carefully 
weigh 10 grammes of cream. 

Then measure 60 or 70 cubic centimetres of water and proceed 
as above described. 

This method greatly reduces the margin of error as the water 
can be measured in bulk in a burette instead of with a pipette, 
while the \veighment of cream eliminates the error due to varying 
specific gravities. 

In carrying out this test the following sources of error should 
be avoided :—(1) Sour cream ; (2) use of wet pipettes or flasks when 
first measuring out the cream; (3) careless mixing, whereby air 
bubbles are drawn into the pipette along with the cream; (4) drawing 
the cream too far above the mark in the pipette; (6) loss of fat 
when addmg water for dilution; (6) imperfect mixin g of the diluted 
cream; (7) |)^icles of fat left on the pipette when the diluted 
cream is run into the test bottle; (8) reading the results at too low 
or too hig^ a t^|tefatuie. 
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Test for AaoiTY in Cream. 

The principle o£ this test is as foljo^\'s 
^ A few drops of pheiiol-pbthalein are added to the creaiu to be 
tested. 

This substance is colourless in the presence of an acid, but 
turns pink in the presence of an alkali. The change of (colour 
indicates the point when all the acid has been neutralized and the 
liquid becomes alkaline. Tlve degree of acidity is found by using 
an alkali of loiown strength and noting liow much alkali is necessary 
to neutralize the acid in the sample. Caustic soda is the most common 
alkali used. 

ApjKirtUm required. («) A burette for measuring the caustic 
soda solution graduated in cubic centimetres and tenths of cubic 
centimetre. (6) Caustic soda solution (pi*eparod by dissolving 4‘6 
grammes of 98 per cent, pum caustic soda with one litre of distilled 
water), (c) Phenol-phthaleiii. (d) Pipette holding 10 cubic 
(jentimetres. (e) Small porcelain dish. (/) Glass rwi for stirring. 

Method. Accurately measure 10 (!.(;. of cream, add thieo or 
four drops of phenol-phtbalein. Note quantity of caustic soda 
solution in the burette. 

Allow the caustic soda solution to fall from the burette drop 
by drop into the sample. Close watch inust be kept and the sample 
stirred. When a permanent pink ting<} is apparent, the addition 
of the soda solution must at once stop. 

Read from the burette the number of c.(;. of soda solution used. 

In this method 1 c.c. of caustic soda solution used indicates 
that 0‘1 per cent, of acid has been neutralized, and the calculation 
of the result is therefore simplicity itself. 

For eicample, if 4 c.c. of solution are u-sed, it indicates that 
0*4 per cent, of acid was present in the original sample, or if 6*6 c.c. 
are used the acidity of the sample was 0*55 per cent. 

To Ascertain Percentage of Water in Butter. 

For this purpose a special apparatus known as the Sorensen’s 
Tester is recommended. 
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The maliRi’s mstnictiozis foi the use of the apparatus are as 
follows:— 

A small portion, weighing not less than 10 grammes of the 
butter to be tested, should be placed in one of the empty bottled 
provided with the apparatus and the stopper put on. Melt the 
butter by standing the bottle in hot water, about 140°F. 

Place the metal dish with the glass stirrer in it upon the balance; 
adjust the screw at the end of the arm at the balance, so that 
tl» weight of the dish and the glass rod is exactly balanced. 

Remove the dish from the balance and pour into it about 9 to 10 
grammes of melted butter; shake the bottle immediately before 
pouring out the butter to ensure obtaining a uniform sample. 

Replace the dish with the stirrer and the butter in it upon the 
balance and weigh it by means of the movable weights placed upon 
the lever. These weights are of three sizes, the largest represents 
1 gramme, the next size 0*1 gramme, and the smallest 0*01 gramme. 
For example : If the largest be in the notch marked 8, the second 
size in the notch marked 6, and the smallest in the notch marked 
4, the weight of the butter will be 8*64 grammes. 

Remove the dish with the butter and the glass rod on to the 
tripod and heat it by means of the spirit lamp stirring it in the 
meanwhile until all the water has evaporated. When the butter 
has ceased to foam the dish is removed and set aside to cool. 

After cooling, weigh it again, including the glass rod, and 
deduct the second weight from the first, which will give you the 
amount of water which was contained in the sample and from which 
you may easily calculate, according to the following form, the 
percentage of water which it contains. 

For example:— 

Original weight of butter ... ... ... ... yfiO grammes. 

Weight of batter after heating ... ... 8*60 „ 

Weight of moisture ... ... ... ... i*io grammes. 

I-IO X 100-f9-60 =s 11*46. 

The hatter contain ed 11*46 per cent, of moisture. 

An ordinaify chemical balance may be used for this purpose 
with similar dishes 4hd rods, but the process is more lengthy and 
troublesome. : " 
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ACACIA MODESTA, A HEDGE PLANT. 

The photographs reproduced (Plate XX) may be of interest to 
those who are trying to grow hedges or testing plants with that 
(>bjeot in India. The plant is Aaacia modesUi, not imligenous to 
Burma, but, I think, to the greater part (.f North-Western India. 

It produces a very thick, impenetrable hedge in a short time ami 
is here (Mandalay) far superior to any of the other plants, e.g., 
Inga dulois, Acacia nrabica, DiiranUi, etc., that have been tried. 

Acacia modcsta if properly treated does not, like Inga dulcin 
and some other plants, grow tall and form a toj) without any thick¬ 
ness below. It is impenetrable to the ground and at two years old 
the hedge shown in the photogra])hs was quite impassable even for 
a hare. Moreover, this plant docs not require so much <*utting as 
some others, like Acacia arabica, whitdi send out strong shoots so 
freely that it is difficult to keep them within bounds without 
continual clipping. Two (or at most three) clippings are given 
annually to the hedge shown. The spines of A. modesta are plentiful 

but not so long as those of Acacia arabica. 

This hedge is growing on a stiff, iinpervious (day where trees 
and few plants can be g^o^vn without the greatest difficulty, yet at 
two and a half years old it was about 4 feet high, the d(38ired height, 
y ypd so thick that no stock, not even a buffalo, would try to pass 
through it. It has since gradually thickenetl and at seven years old is 
stiff thriving, and to all appearances will continue for several years 
more before it needs cutting down. It withstands the extreme dry 
weather, except when very young (the first year) without water 
though it loses some of its leaves at that time if not w'atered. Even 
then outing to the free branching it is not possible to see through 

the hedge. 


( 347 ) 
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We have so far been able to grow it from seed only—cuttings do 
not “ take.” The seed should be sown as soon after it is ripe as 
possible, i.e.y about Septomber-October. 

On this waterlogged soil we sow on a slight ridge in a single line 
about one seed to the inch and cover with i to 1 inch of soil. On more 
genial soil less trouble should be required. If rains are unfavourable 
watering is necessary till the following monsoon. Judicious clipping 
when the plants are young will induce free branching and easily 
give density below. The hedge should of course be allowed to 
attain the required height and thickness by slow degrees—each 
clipping permitting it to grow a little larger. If this is not carefully 
attended to density is lost. If cut down almost to the ground Acacia 
rnodesta will shoot again freely, so that it should not be difficult 
to renovate an old hedge. 

When clipped into the form of a hedge the plant seldom pro¬ 
duces any seed and the supply of this for furtlier sowing is a great 
difficulty here, for there is a lively demand which we are entirely 
unable to meet. Seed obtained from the Punjab did not germi¬ 
nate—partly because it was badly damaged by larvae of some inseijt, 
but largely, we believe, because it was old and had lost its vitality. 
We shall therefore be greatly obliged if any reader of these lines in 
India can help us in obtaining fresh seed. 

This plant, the merits of which were discovered by accident, 
is strongly commended to the notice of those who wish to grow 
useful and at the same time ornamental hedges.—[E. Thompstonr.] 

« « 

With regard to bee-keeping, the following note by Mr. W. P. 
Thompson, Executive Engineer, Public Works Department, 
Irrigation Branch, Hafizabad Division, Lyallpur, will be read with 
interest:— 

I had often read with interest of bee-keeping as a cottage 
industry when a coincidence made me a bee-keeper’s neighbour for 
a period of four weeks during leave taken in the summer of 1915. 

Bad fortune took me to the Seychelles and good fortune made 
the bee-keeper i^y neighbour. This enterprising man had imported 
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fertile Italian queen bees from Italy by post ami had sum^cdcd, 
when I met him, in establishing an apiary of some twenty colonies, 
and much honey did we consume during these weeks. It was 
pCirchased at the interesting price of four aimas for a frame contain¬ 
ing a pound and a half of honey. 

On my departure from the JkjychelleH I purchatM’id t wo (pieens 
at Rs. 3 each, but, owing to my ignorance of the habits of my royal 
captives, they perislied from cold betoi-e I reached my destination, 
and my effort at introducing these active workem int(> another 
(corner of the Empire failed entiivly. 

On my return from leave a notice in tlie Pioneer brought to my 
knowledge the existence of tlie J^imla Bee-keepei's’ Association, and 
the publication on bee-keeping by tln^ I’usa Institute. 

I had a hive made and even captured several swarms of Apia 
Jtorea which, however, are not domestic and would not actcept the 
liospitality of my hive in spite t)f ])roft'ered syrup. 

A fortunate (ioineidence in tlie summei* of 1917 made ine the 
neighbour of ]\[r. Cousins at Kasauli. aud witli ins c.ourtcous assist¬ 
ance I have been able to stiirt experimentally with l)ee-keeping at 
Lyallpur, and the inauguration of this colony in its n<*w surroundings 
1 proceed to tell aljout. 

During the winter months of 1915 aud I91(i I had noti(;eii in 
my compound and neighbouring ones several colonies of Apis Jlorca, 
and this was certainly an ijidication that congenial j>astiirage was 
available. Having secured the necessary implements J brought 
down a swarm of Apis itidica from Kasauli, starting on the 7th of 
October and having them at Lyallpur on tlie lOth. 

The weather was propitious and the Ijees accejited their new 
siuroundiiigs and brouglit in from tJ}c kikar {Acacia arabka) tnies 
aud the toria {Brassica Nnpus) crop, then in bloom, all that they 
required. 

By the 3rd of Decemljer they had got on so well that they 
swarmed. This swarm was captured on the 4th and hived. Suc¬ 
cessive swarms issued on the 11th and 12th. 

The third swarm, which I was able to captuie on the day of 
issue, 1 united with the first swarm. 
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The fortunes of the second swarm are worth relating. 

I captured them on the evening of the 13th and hived 
them. 

I allowed them to fly on the 14tb, but at 3 o’clock in the 
afternoon, they left the hive, and after settling first on one tree, 
then on another, finally settled on hive No. 1 (the original hive) 
and filed into the hive every one of them. 

So I have now two colonies of fair strength which, to all appear¬ 
ances, are comfortably settled, and I have hopes of seeing a good 
honey flow in January, February, and March when there is a 
profusion of flowers in Lyallpur. 

The swarming in December is attributed by Mi*. Cousins to 
the heat inside the hive, and 1 think he is right as I was inclined to 
make them over-comfortable on account of the cold nights 
prevailing at the time. 

I consider that tlie swarming was a good thing for me as I 
have now two hives and have moreover learnt quite a lot about my 
charges during this interesting period. 

It also shows thut one can increase the numbers of colonies 
in an apiary at a faster rate in the Plains than in the Hills, and this 
fact should be encouraging to would-be bee-keepers. 

The issuing swarms, especially the first and second, were very 
numerous, and the original colonies did not look depleted after 
the swarming ; so far, therefore, everything has been propitious. 

Since I started my first hive I have increased the number of 
frames in it from six to nine. 

After the issUe of the third swarm from my first hive I examined 
all the frames and cut out as many queen cells as I could find. 
They seemed to be all old ones, but I propose to keep on removing 
all embryo queen cells till February as it would certainly be 
inadvisable to have further swarming till then. 

I think it is advisable to place on record an observation made 
this year with regard to Apis Jlorea. 

As I mentioned above, in the years 1916 and 1916 I noticed 
in the winter many'colonies settled on the trees in and around my 
compound. 
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This year I have so far only noticed one and I fear the late rains 
are the cause of this reduction in their numbers. 

The hive used by me is a Cowan-Cousins hive which has been 
evolved as the result of muoli experimenting and is the Iiivc )m 
excellence for Apis indica either in the Hills or the Plains. 

* 

« * 

THE FOOD-VALUE OF THE GROUNDNUT. 

A Press Note, dated 6th November, 1917, issued by the 
Government of Bombay, says 

The groundnut, pea-nut, earth-nut, (»r monkey-nut {Arochis 
hypogoea) is a leguminous creeping plant indigenous to India. 
Although the fruit resembles a nut in that it contains fat it, Is really 
a legume. After flowering, the .stalk of the plant l)ends «)ver and emters 
the soil, where the seeds grow and mature. These seeds are c.on- 
tained in paper-like pods or luisks, and tiwue ar«^ usually two, but 
in some varieties four seeds in eacli pod. For (.onmiercial use these 
nuts have to be decorticated, aiiJ the shell is usually broken by sjjecial 
machinery. The inner lod skin covering the kernel is then removed 
as completely as possible by a blast ol air. The separated and 
cleaned kernels are ground u]:- and subjec.ted to hydraulic pressure 
to obtain the oil. This oil, known as Aracihis oil, or Katchvng 
oil in India, is obtained either by two, or sometimes three expres¬ 
sions. 

The first expression of oil takes place at the ordinary tempera¬ 
ture, and yields a cold drawn oil. which is nearly c.olouTless, has 
a pleasant taste and odour, and forms a iuo.st valuable sulwtitute 
for olive oil. It keeps very well, but on exposure for some time 
it has a tendency to thicken, and only then dma it turn rancid. 

The second expression is carried out at a tem})eratuie of 30® 
to 32° C., and the resulting oil may be used for culinary purposes, 
for the manufacture of margarine, as a lubricant, and also for 

burning purposes. 

The third expression requires a still higher tem^rature, viz., 
50® to 66® C., and this represents a lower grade oil, which it? suitable 

for soap-making. 
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After expressing all the oil the piess-oake is usually sold as a 
dattle food and is much valued as such, since it contains the highest 
protein content of all known cakes, and further has the advantage 
of easy digestibility. It is the purpose of this article to demonstrate 
the value of this cake as a foodstuff, and also the lines along which 
this industry may be developed with success. 

In India, more particularly in the Bombay and Madras Presi¬ 
dencies, this groundnut industry is a large one, and before the war 
the nuts were exported from India in very large quantities, chiefly 
to France. Here the oil was expressed (of which from 45—50 per 
cent, is present in the Indian samples) and used for soap-making, 
and the result of this was that groundnut oil, or Arachis oil as it is 
commonly called, was cheaper in France than in India. The true 
kernel of the Indian groundnut has the following composition :— 


Water 

Protein 

Fat (Arachis Oil) 

Carbohydrates 

Fibre 

Ash ... 


Grammes per cent. 
7-5 
27-5 
... 44*5 

15*7 
2*2 

... 2‘5 


After the Arachis oil has been removed, and the resulting cake 
allowed to dry in the sun and finally reduced to a fine powder, this 
powder has the following composition :— 


Water 

Protein 

Carbohydrates 

Fat 

Fibre 

Ash 


Grammes per cent. 
9‘S 


44'5 

23*8 


5-2 

7-5 


It is evident from the analysis that this groundnut meal 
represents a highly nutritious food, not only for cattle, but for human 
beings. At present this press-cake is either used as cattle food 
or as a manure. Now this flour is not only rich in proteins which 
are essential constituents of all foods, but these same proteins have 
a peculiar compQijition, which make them particularly effective in 
supplementing food products of cereals whose proteins lack these 
special conatityents. The proteins in our ordinary food are built 
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up of certain ammo-acids which are linked togetlier just like the 
building stones of a house. Now all proteins contain these amino- 
acids, or building stones, but some essential ones arc missing from 
the proteins of certain foods, and others again are present in varying 
proportions. Thus it has been shown that neither animals nor men 
can maintain their body, weight and proper growth and nutriment 
when fed on maize, or certain legunn^s. Similarly the ])rotebts in 
wheat and barley, whilst sufficient to maintain body nutriment, will 
not suffice to promote grow’tli. The ffi-st two have l>ien shown to 
be due to the absence of a certain building sUme, an amino-acsid 
known as tryptophane, and tlio second two proteins to an absence 
of another building stone known as lysine. In onlcr therefore to 
maintain proper nourishment and growth, the proteins taken in 
with the food must contain these two amino-ac.ids, viz., tryptoydiano 
and lysine, and it is because meat proteins satisfy this condition 
that they form such a valuable food. Now' it is wtU known tluit 
vegetable proteins wdll not replace animal proteins in a dietary, and 
hence a perfect food must be made up so that all these building 
stones are not only present, but also occur in suitable proportions. 

Now, we find that groundnut cake, besides containing a high 
proportion of protein, contains certain amino-acids in rpiantity. 
These amino-acids belong to the same group as those femnd to be 
deficient in the proteins of wheat and barley, viz., lysine. By 
mixing groundnut meal with w'heat flour and othci- (;(*reals we are 
able to add these missing building stones. Again the particuhir 
proteins in the groundnut meal are deficient in the amino-a(;id 
tryptophane, so in order to overcome this deficiemey w(* mid dried 
milk in certain proportions. The grouncbiut cake when mixed 
with dried milk therefore gives us a flour of very high protein content; 
these proteins contain, as far as wc know', ail the various building 
stones necessary for growth and maintenance of nutrition. We 
find, however, that these two constituents do not go into solution 
very readily, hence the flour is mixed with sodium carbomite or 
bicarbonate, in which the other two constituents are readily soluble. 
The new flour thus consists of groundnut cake, dried milk, and 
bicarbonate of soda. The bicarbonate of soda acts also as a 
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preservative, and assists in the process of baking. AU these three 
constituents can be obtained in India in any quantity, and at a 
very cheap rate. The materials used may be prepared with the 
use of the existing mill machinery so that no additional outlay of 
capital is required. 

Now, besides containing a large amount of protein, this new 
flour is rich in fat and mineral salts. Of the latter the most 
important feature is its richness in phosphates (phosphoric acid). In 
all foods mineral salts caimot be replaced by any of the other forms 
of nutritive material present, e.g., proteins, fats, and carbohydrates. 
The carbohydrates and fats in the food supply the chief source of 
energy for the production of heat and work, and to a certain extent 
these may be interchanged, but neither of these nutritive consti¬ 
tuents can replace proteins in the diet. The new flour is found to 
be deficient in carbohydrates so that for ordinary purposes of bread¬ 
making it is suggested that ordinary wheat flour be mixed with it 
in the proper proportion (3—1) to make up this deficiency. The 
resulting product has now the following composition:— 


Water 

Protein 

Fat 

Carbohydrates 

Ash 


Qrammes per cent. 

a-s 

15‘9 

10-.3 

660 

1*0 


This represents as nearly as possible a “ perfect ” food, and as 
such approximates very closely to a patent German food sold in 
India before the war at Rs. 6 per pound. This flour can be made 
in India at about one-twenty-fourth of the cost of the German 
product. If the wheat flour is not added, the new flour makes a 
valuable food for invalids and for patients suffering from diabetes 
and allied conditions. 

Bread made from the new flour has been subjected to analysis, 
and sent out for trial. The results of these trials are very encour¬ 
aging, as the bread is described as pleasant to the taste, easily 
manipulated, and possessing good keeping qualities. 

The above ^coiint represents an attempt to bring forward 
evidence to shoW l^e possibilities of great improvement in the 
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groundnut industry. Not only can the production of Arachis oil 
be improved, but the resulting groundnut cake has a verv high food 
value. The paper-like luisks servo an useful purpose for stuiling 
nipttresses and cushions, and also as a possible source of c-ellulose 
(56 per cent.) for paper-making, or as a source of f\iel. The thbi 
brown coating over the kernel may be used for manure, as also tin 
ashes from the shells, if these aie used as fuel. The leaves and 
branches of the plant form excellent fodder for cattle, and the ground¬ 
nut cake also is a valuable cattle food. From tlie above account 
it will be seen that there is absolutely no waste ui tlie groundnut 
industry, and for the oil alone tlie commercial value Is great. 

Now that the export trade is cut off, there should be a great 
demand for this oil in India as a sulxstitute for olive oil, and there are 
several oil-crushing mills in this (jountry capable of (tarrybig it out. 
A glance at the figures of the Imliaii export trade before the war 
shows in what large quantities these oil-yielding nuts left the country. 
With the German sources of supply cut off by reason of our acqui¬ 
sition of most of their colonies in Africa, practically the whole trade 
in oil-containing seeds rests in the hands of tlie British Empire and 
America, two great allies. 'The whole groujidnut industry in India 
has therefore a great future if properly worked, w'ell supervised, and 
advantage taken of the iiieams of utilizing all the vari<nis by-products. 

For further details the reader may be referred to Handbook 
of Commercial Produds^ Indian Sedion, no. 24, Calcutia, 1893; 
The Commercial Products of India, 1908, Sir Gewge W-aU ; 
Article in Indian Journal of Medical Research, volume IV, no. 4, 
April 1917, page 786.* 

All inquiries on this subject should be addressed to the »Secretary, 
Indigenous Industries Committee, Secretariat, Bombay. 

« 

* * 

A MEW CANE DISEASE. 

Anew cane disease is stated to have broken out in Porto Rico the 
last three seasons and to be spreading steadily. The one note¬ 
worthy and constant symptom is the peculiar mottling of the leaves, 


* Tbis ftrtiote waa i®pK>diioed in tbe AgficuUurol Journal oj India, Tol. Xll, pt. Ill, p. 621. 
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which are marked with numerous white or yellow spots and stripes 
with irregular indefinite margin; a comparison is in fact suggested 
with the Sereh disease, though the two do not correspond in detail. 
It has been found that the cuttings from affected canes invariably 
reproduce the disease, no matter how they are treated, or in what 
soil planted. The effect on the canes varies from reduced yields to 
total failure of the crop, while the resulting juice is liable to cause a 
good deal of trouble in the factory. No ordinary cane disease 
remedies have had any effect, and rotation of crops is advocated 
as a temporary expedient.—[The Internatwnal Sugar Journal, 
November, 1917.] 

* 

* * 

THE NITRATE POSITION. 

We were not far out in surmising that the recent sale of German 
stocks in Chili would soon be followed by others of the same kind, 
for, according to a cablegram from Valparaiso, the German oficinas 
are making preparations for the immediate resumption of produc¬ 
tion, their output capacity being over 400,000 tons per annum, and 
the acquisition of new grounds enabling many native and English 
companies to increase tlieir output. The total in Chili in the current 
nitrate year ending June 30, 1918, Avill exceed the record figure of 
63,209,000 quintals reached in the preceding twelve-month. The 
largest annual total before tlie war in 1913-14 was 62,323,000 
quintals (2,833,000 tons), suddenly reduced to 33| million quintals 
in 1914-16 through the outbreak of hostilities in Europe and the 
temporary shutting down of most of the works on the West Coast 
of South America. The principal agricultural outlets for nitrate 
of soda were closed, but, thanks to the enormous demand for the 
article for munition-making, the void was filled, and, notwithstanding 
scarcity of tonnage, shipments have been on a commensurate scale. 
Stocks in Chili amount, however, as stated in our last issue, to 
about 900,000 tons, compared ^v^th 750,000 tons at October 1,1913, 
the corresponding period before the w’orld was turned topsy-turvy. 
It may be taken.for,granted that the Allies, especially the United 
States,^will for soipe months to come make large purchases of nitrate 
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without looking too closely at tlie price; it is equally certain that 

“ after the war ” the European countries will Ije anxious to restore 

fertility to their impoverished lands by a free use of artificial 

manures, among whioli nitrate of soda lias hitherto <leservedly taken 

a prominent part. TJie question is wlietljer the farmer will ho 

willing to pay the extraordinarily high prices to which the Chilean 

fertilizer has been pushed, partly by big fmights and marine 

insurance premiums, partly by increased cost of ptiKluction and the 

claim to exorbitant ]jEofits by ]>ro(liu!ers ; these latter, suffering 

from “ swelled hea<l ” through free sales to lavish (loverniuent 

buyers, seem to think that there is no limit to the value of their 

product, and within the last four months they have had tlie assurance 

to raise the f.o.b. price by about six shillings per (piintal to 15<v. ftrf., 

or double tliat gladly accepted in normal times. As alroatly stated 

in these columns, the cost of iiroduction h.as undoubtedly risen 

tlirough higher wages, dearer fuel, liags, and all oficina requirements, 

the appreciation of the Chilean cun'ency Ixdng also an unfavourable 

factor; but to nq^ihing like an extent justifying sc) ciihissal an 

advance in selling prices, moEfi especially in the face of hesiV}' stocks 

and uncerbaiii market ])rosperits. .Altliough tonnage c-amiot. Ik^ 

plentiful for some time afbir th.e cessation of hostilities, sJiiproom 

will eventually be obtainable on easier terms, and rates of insurance 

will come down witli a run; but unless values in Chili an? also materially 

reduced, nitrate of soda will with difficulty comjxjte succjessfully 

with its numerous rivals. TJie article on “ Synthetic Nitrates, 

now appearing in this journal, sufficiently dcmonstraU^s the 

danger from that quarter, tknd the British farmer at all events is not 

likely to invest in the foreign fertilizer at 28s. (or more) per cwt. 

when, thanks to the Government, lie can buy the richer liome 

product—sulphate of ammonia--at sixteen shillings. The darkest/ 

“ nigger in the fence ” is probably and, percliance, appropriately 

of Teutonic origin, it being doubtful whether Germany, hitherU) 

Gbili’s best customer, will resume her purchases of nitrate after the 

war, the following words from u recent si^eech of the Tmjierial 

ClianoefloT being, to say the least, ominous: There are two matters 

of great moment to which I should like speciaUy to allude. We 
» 24 
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have had to import nitrate from Chili and pyrites from Spain for 
practically every ton of essential nitrates that we require. I have 
good hope of the schemes Avhich are at present in hand for the use 
of gas works ammonia and for the production of cyanide, as well 
as otherwise for obtaining nitrogen. Germany has produced her 
nitrates without a ton from Chili.” We leave it at that, merely 
opining that the nitrate outlook is somewhat opaque.—[The 
Chemical Trade Jour ml and Chemical Engineer, dated Oct. 20, 1917.] 

# 

* # 

PHYSIOLOGICAL EFFECT ON GROWTH AND REPRODUCTION OF 
RATIONS BALANCED FROM RESTRICTED SOURCES. 

The Jourml of Agricultural Itesearch (vol. X, no. 4) contains 
a further important contribution by E. B. Hart, E. V. McCollum, 
and other colleagues to the question of the physiological effect on 
growth and reproduction of rations balanced from restricted sources. 
Previous work has indicated that a ration can be complete and 
efficient only when it contains protein of adequate quantity and 
quality, adequate energy, mineral ingredients in proper quantity 
and proportion, and two factors (vitamines) of unknown constitution 
which have been temporarily designated as “ fat-soluble A ” and 
“ water-soluble B.” Later work now indicates that to these must 
be added the important factor of direct toxicity. This can be 
wholly absent or so mild in its effects as to be entirely obscured when 
the other essentials of a ration are at an optimum adjustment; or 
with fair adjustment it may only reveal its effects when the ration is 
continued over a very long time and the animal involved in the 
extra strains of reproduction and milk secretion. Rations composed 
exclusively of wheat products (grain and straw) did not sustain 
growth with Holstein heifers. Such animals also failed to show 
oestrus and could not be bred. Marked pathological conditions 
resulted, such as blindness, feeble and emaciated condition, and 
abnormal excitability followed by collapse. The responsibility 
was found to he.d\ie in part to the inadequate salt mixture provided 
by the ration, ^an^ in part to inherent toxicity in the grain. By 
the use of inahee stover or alfalfa hay as roughage in place of the 
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wheat straw gro\Hh was sustained, hut I'eproduotion was only 
partially successCul, weakness (.onimonly a])|iearing in the second 
gestation. ^Caize grain plus wljeat .straw allowed sustained growth, 
bht at a slow rate. Additions of salts to this ration made it normal. 
Addition of wheat embryo to a maize nition raiused disturbances, 
bringing about early alwtions, thus indicating a high content of the 
toxic material in tha wheat kerjicl.—fAVt^wc, 0th TVcemlMW. 1917.1 

* 

PROHIBITION, REGULATION, AND RESTRICTION OF IMPORT 
INTO BRITISH INDIA OF CERTAIN PLANTS AND SEEDS. 

The following notification, dated 7ili Novenil)er. 1917, has 
been Issued by the Government of India in the Revetiue and 
Agriculture Department ;~ 

No. 13-C.—In exercise of the powers conferred by section 3, 
.sub-section {{.) of the Destriuitive Tnsecis and Pests Act, 1914 
(II of 1914), the Governor-General in Council is]deasedto issue the 
following order for the purpo.so of prohibit ifig, regulating, and res¬ 
tricting the import into Bjiti.sh Indiii (d the articles hereinafter 
specified. 

1. In this order 

(?') “ otficial certificate ” means a certificate granted by the 
proper officer or authority in the countiy of origin ; 
and the officers and authorities named in the tliird 
column of the Schedule are the proper officers and 
authorities to grant in the countries named in the 
second column the certificates required by the pro¬ 
visions referred to in the first column tliereof ; 

“ plant ” means a livbig plant or part thereof but does not 
include seeds; and 

“ prescribed port ” means any of the following ports, namely. 
Bombay, Calcutta, Dhaneshkodi, Karaidii, Madras, 
Negapatam, Rangoon, and Tuticorin ; 

{it) all provisions referring to plants or seeds shall apply also 
to all packing material used in packing or wrapping 
' such plants or seeds. 
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2. No plant shall be imported into British India by land or 
sea by means of the letter or sample post. 

3. No plants other than fruits and vegetables intended for 
consumption, potatoes and sugarcane shall be imported into British 
India by sea except after fumigation with hydrocyanic acid gas 
and at a prescribed port: 

Provided that plants which are infested wi^ living parasitized 
insects and are intended for the introduction of such parasites may 
be imported without such fumigation if they are accompanied by a 
special certificate from the Imperial Entomologist to the Govern¬ 
ment of India that such plants are imported for the purpose of 
introducing such parasites. 

4. Potatoes shall not be imported into British India by sea, 
unless they are accompanied by— 

{i) a certificate from the consignor stating fully in what 
country and in wh.at district of such country the 
potatoes were grown and guaranteeing that warty 
disease was not known to exist on the farms where 
the potatoes wnre grown; and 
{ii) an official certificate that no case of warty disease of 
potatoes has been known during the twelve months 
preceding the date of the certificate wthiii five miles 
ot the place where the potatoes were grown. 

6. Rubber plants shall not be imported into British India by 
sea unless they are accompanied by an official certificate that the 
estate from which the plants have originated or the individual plants 
are free from Forms semitostus and SjUmrostilhe repens. 

6. Sugarcane shall not be imported into British India by sea 
unless it is accompanied by an official certificate that it has been 
examined and found free from cane borers, scale insects, 
Aleurodes, root disease (any form), pine-apple disease {Thielaviopsis 
ethaceticus), ** Sereh ” and cane gummosis: 

Provided that canes for planting intended to be grown under the 
personal sup6iy|siqn of the Government Sugarcane Expert, may be 
imported direct by such expert without such certificate. 
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7. Coffee plants shall not Ik? imported into British Jn<lia l\y sea 
from America (including the West In<lics) except by the Ma<lr»w 
Department of Agriculture. 

. 8. Seeds of coffee, flax, berseemt and cotton shall not be imported 
by land or by sea by letter or sample post. 

9. Coffee seeds shall not bo importeil into Britisli India l>y sea 
from America (including the West, liniies) except by tlie Abwhas 
Department of Agriculture. 

10. Flax seeds and berseem (Egyptian clover) seeds sliail not be 
imported into British ijidia l)y sea, unless the consignee ]u-oduceH 
before the Collector of Customs a liccn.se fnim a Uepariment of 
.^iculture in India in that bchali. 

11. Cotton seeds shall not bn imported by sea exco])t after 
fumigation with carbon bisulphi<lc and at a j)re>i(?ribcd p(»ri. 


SCHEDULE. 


Tftragraph 


Oi)untry of Origin ^ 


Autlioi-K.^ 


Great Britain anO Ireland • • 


Sweden 

Norway 

Denmark 

Franco 

Japan (including Formosa) 
Italy 

British East Africa 
Australia 


(feylon 

Malay Peninsula 

Dutch Indies 

Belgian Congo .. 
British East Africa 
Uganda Protoctorate 
Nyassaland 
South Africa 

Dutch Indies 

IXanritioa 
Philippine Islands 


'I’lie llo.inl of .Xfirieullurc ;md FiflicricM, Fiigland. 

The ..I Agrii-Iihuir for Scollaiid. 

'I’lw iX'iKUlincnt; of Agriculture and TVcJiukhI 
iiistriictiDii for Irolimd. 

The Ministry of Agriculture. 

The Niuwegiau Board of Agriculture. 

TJio Ministry of Agricullure. 

TIk- Ministry of Agricultnn*. 

Th(' Ih'iwirtmciit of Agrieiiltuir and ConiimTro. 

The Ministry of Agiicnltiirc. 

The Ik'partmenl of Agri<-iilture. 

The lie part liients of Agricullure, Viitorin,.Soiil h 
Aiislralti. Ni w South Wales, Giieenshirid, 
'rasniatiia, an<I Western Australia. 

The Dejiarlment ol AgricuHun-. 

The IXitKirtnieiit of Agriculture. J'ederalcd 
iM'ilay Slates. , . , , 

The IX'partiiieut of Agriculture, Industry anil 
Commerce. 

The lX‘|Mirtmentof Agriculture. 

The Itopiirtmenf of Agriculture. 

The IK'imrtimnt of Agriculture. 

The Department of Agriculture. 

The Union of South Africa Deportment of 
Agriculture. . , , i 

The IX"|»artment of Agricullure, Industry anu 
Commerce. 

The Depart ment of Agriculture. 

Tim Bureau of Agriculture. 
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SCHEDULE.— {Continued.) 


1 

2 

3 

Paragraph 

Oountiy of Origin 

Authority ■ 


Japan (inclnding Formosa) .. 

The Department of Agriculture and Commerce. 


South Africa 

'Phe Union of South Africa Deportment of 
Agriculture. 

? 

Egypt 

The Ministry of Agriculture. 


West Indies 

The Imperial Department of Agriculture, 
Barbados. 


British Guiana .. 

The Department of Science and Agriculture. 


Trinidad 

The Department of Agriculture. 


Jamaica 

The Doi)artment of Agriculture. 


United States ., 

The Department of Agriculture. 


Goylon 

The Department of Agriculture. 


Malay Peninsula 

The Department of Agriculture, Federated 
Malay States. 


British East Africa 

The Department of Agriculture. 


Qiu‘ons1and 

The Dc'iMirlmcnt of Agricnltiire and Stoch. 


# 

* * 

Government of India, Department of Revenue and Agriculture, 
Notification No. 216-C. dated the 8th February, 1918. 

In exercise of the powers conferred by section 3, sub-section 
{i) of the Destructive Insects and Pests Act, 1914 (II of 1914), 
the Governor-General in Council is pleased to direct that the 
following proviso be added at the end of clause 2 of the order 
issued with the Department of Revenue and Agriculture 
Notification No. 13-C, dated the 7th November, 1917:— 

“ Provided that sugarcane for planting intended to be grown 
under the personal supervision of the Government Sugarcane 
Kxpert . may be imported by him by such post.” 




PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


The following honours in tlic Xew Year's List will bt; of 
interest to the nienil)ers of the Incliun Agriciiltuial Service 

K.G^S.I. Mr. P. G. Sly, I’.C.S., C.S.f., at one time Olliciating 
Inspector-General of Agriculture. 

G.S.I. The Hon'ble Mr. C. E. A. W. ()lu]i.\m, I.C.S., formerly 
Director of Agriculture, Bengal; and Mr. L. J. Ivioaaii.vw, (I.I.E., 
formerly Secretary, Revenue and Agriculture l)(‘partme.nt, (govern¬ 
ment of India. 

GJ.E, Mr. A. Langley, I.C.S., formerly Riigistrar of Co¬ 
operative Societies, Punjab., 

To all these gentlemen we offer our hearty congratulations. 

4c « 

Mr. M. Wynne Sayek, B.A., Assistant to the Agricultural 
Adviser to the Government of India, is with effect from the foreiicHni 
of the 6th February, 1918, jdaced in (charge of the work of the Imperial 
Agriculturist in addition to his own duties during the absence on 
deputation to Mesopotamia of Mr. G. S. Henderson, N.D.A., N.D.D., 
Officiating Imperial Agriculturist, or until further orders. 

# 

# # 

Mr. Daulat Ram Sethi, M.A., B.Sc., Deputy Director of 
Agriculture in charge of the Orissa Circle, is confirmed in the Indian 
Agricultural Service with effect from the afternoon of the 30th 
October, 1917. 

This officer was granted privilege leave for one month from 
the 13th December, 1917. 


( 363 ) 
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Mr. h , S. McGowan, Professor of Agriculture, Sabour College, 
has been granted combined leave for one year with effect from 2nd 
February, 1918, or any subsequent date on which he may avail 
himself of it. 

* 

* ♦ 

Mr. a. W. Fremantle, Special Officer in charge of Ravine 
Reclamation, United Provinces, has been granted extraordinary 
leave without allowances for two months in continuation of that 
already granted to him. 

* 

i|t 4: 

Mr. G. Evans, M.A., Deputy Director of Agriculture, Northern 
Circle, Central Provinces, has joined the Indian Army Reserve of 
Officers with the rank of Temporary Captain. He has been placed 
on recruiting duty. 

* ♦ 

Mr. D. Balakrishna Murti, Assistant Director of Agriculture, 
First Circle, Madras Presidency, was granted privilege leave 
for tlirec months from or after 15th January, 1918, Mr. S. V. 
Thirurauruganatha Pillai acting in his place. 

* 

* a|! 

Mr. A. L. Sheather, B.Sc., M.R.C.V.S., Director and First 
Bacteriologist, Muktesar Laboratory, is confirmed in his appoint¬ 
ment with effect from the 4th October, 1917. 

* 

* * 

Mr. S. G. M. Hickey, M.R.C.V.S., 2nd Superintendent, Civil 
Veterinary l^partment. United Provinces, is confirmed in the 
Civil Veterinary Department. 

# 

4c 4c 

Mr. H. E. Cross, M.R.C.V.S., D.V.H., A.Sc., Civil Veterinary 
Department, on reversion from military duty, was granted 
combined leave for six months with effect from the afternoon of 
Ist September, 1917. 

4c 

4c 4i 

Mr. W. a.* Pool, M.R.C.V.S., is confirmed in the Civil 
Veterinary Department with effect from the 27th December, 1917. 
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Mr. Jadeo Singh Garewal has hcoii appoiutM to iho Indian 
Civil Veterinary Department with effect from 29th January, 1918, 
and is posted to the Punjab for training. 

♦ # 

The three new Assistant Professors recently sanctioned by 
Government for the Agriculliiral College at L>’uilpur haw all 
assumed charge of their duties. 


* * 

IN MEMOKJAM. 

We regret to annoiinoe the death of Mr. Charles William 
Mason, which occurred on 28th Novemlier, 1917, at Zomba, Nyjissa- 
land, as the result of blackwater fever. Mr. Mason was born on 
13th May, 1884, and, after eight years at Conyngham House School, 
Ramsgate, and Haileybiiry College, spent thiee years at the South- 
Eastern Agricultural College, Wye, wlieie lie ])a8sed both parts of 
the College Diploma and also gained the Botany prize in 1906 and 
a silver medal for the best entomological and botanical collcctioiis. 
In October 1906, Mr. Mason was appointed to the Indian Agricul¬ 
tural Service as a Supernumerary Entomologist, and in Dec^imlwr 
arrived at Pusa, where he was stationed until January 1910, when 
he returned to England on terniination of his agreement. 

During his service in India he was chiefly occupied in an investi¬ 
gation of the food of birds, especially in relation to the value of binle 
to agriculture by their destruction of insect pests, and the third 
volume of the Entomological Memoirs of this Department is wholly 
devoted to a record of this work. 

After his return to England in 1910 he studied for some time 
at the South-Eastern Agricultural College at Wye, and afterwards 
went to America as a Carnegie student to undergo further training 
in entomology. Subsequently he was appointed to succeed 
Mr. E. Ballard as Government Entomologist in Nyassaland. 

He leaves many who will remember him as a cheerful and 
honest worker, an all-round athlete, and a good friend. 





Plant Types for College Students. —By "Father Ethelbert Blatter, 

S. J., Professor of Botany, St. Xavier’s College, Bombay. 

Published by the Author. Price R. 1-8. 

Father Blatter has previously done excellent service to the 
cause of science by the production of text-books suitable for uni¬ 
versity and college students. He now conies forward with a book on 
the plant types prescribed for the science courses of the Bombay 
University. This little volume will save the student a great deal 
of reference to many larger works, and at the same time it does not 
in any way take from the student the work of observation and 
enquiry. Illustrations have been deliberately omitted in order 
that the student may make his own drawings. The book really 
takes the place of an expert demonstrator who tells the 
student what to look for and leaves liim to find the things 
mentioned. 

Short historical and economic notes on the various plants serve to 
link up the^^iore purely botanical matter with general knowledge and 
common life. The study of types is a method of teaching of 
comparatively recent origin, and has much to recommend it. The 
student studies intensively a few plants, and is taught rigid accuracy 
of observation and completeness of analysis of these few typical 
plants. The result is a training in method which can be applied 
at will to any other plant or problem. No one claims that it is the 
only method, but it is a very necessary part of a sound biological 
tmining. The vblume under review is a most useful aid in the 
application of this method.—[W. B.] 

^ ( 366 ) 
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The Agricultural Problems of India— By Kai Bahadur Uancja Ram, 
C.I.E., M.V.O, Simla Art J*ress. 

Rai Bahadur Ganga R.\m, lale of the 1\ W. D. and now a 
big zemindar on new Canal Colony land in the Piuijab, has written 
a thoughtful work which will be read with interest by many who 
are connected Mith agriculture in India. The book consists id 
00 pages, dealing generally with the subjects of poverty, famine, 
land revenue, irrigation, and agriculture. As an appendix there 
is a mass of tables taken from revenue and irrigation reporls : 
some of these will doubtless be useful to seekers after knowledge. 

Among some of the novel ideas are “ the abolition of the pieseiit 
land revenue system and the substilution of a prodiuxj tax of /jth 
of all produce of the land, the tluty to Ikj cluuged oji all jiroduce 
brought to the railway station ’*; and that exemption fro?u land 
revenue might Ikj bought by any landowner for a cash payment 
of 30 years’ tax, the money so obtained to l )0 paid into Indian banks, 
the banks to pay tlie GovernmcnI. revenue from tJio interest, and 
use the primupal to finance rndiiUi iiulustrios.” 

'riie author does not, however, tell as from wJiat souri;e the 
sums necessary to redeem the tax are to be produced by tiie 
zemindar. There are not many parts of India, excc{>t Canal 
Colonies, where money is plentiJul. - [G. S. IL] 

* 


All about the Mango.—By V". R. Gadoil, B.Acj., 241, Sadashiv Beth, 

Poona. Price As. 12. 

This little book is tlie firs! of a series in Mjirathi, dealing with 
the important fruit croy)s of fndia wJiich the author contem]>lates 
to bring out. It contains a concise summary of the most imjjortant 
facts about tlie propagation find cultivation and illseases of the 
mango. Numerous references to current literatur*) in India and 
elsewhere, and a bibliography, are given and liear testimony to the 
pains the author has taken to bring the book iij) to date. A detailed 
calendar of the operations to be (sarried out on a mango plantation 
from month to month, given at the end of the book, greatly adds to its 
practical utility.—[S. L. A.] 
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To THE Editor, 

The AgricuUural Journal of India. 

Sir, 

Lord Willingdon in his interesting article on the Gancshkhind 
Dairy Herd (vol. Xlll, no. 1) makes the recommendation that 
young stock should never l)c tied up. I suppose breeds differ 
considerably in their docility, but it is more general opinion in my 
experience that unless an animal has been used to tying and the 
handling it entails, she is likely to be unruly when brought into 
the herd, and that it is better to accustom them to this at an early 
age. Perhaps others could give their e3q)erience on this rather 
important point. 

Coimbatore : 

January 27,1918. 

To THE Editor, ^ 

The AgricuUural Journal of India. 

Sir, 

In your issue of October last my friend Mr. W. Roberts of 
Lyallpur, in the first instalment of the account of his recent visit to 
Egypt, America, etc., makes a reference to me, which, 1 think, 
calls for a brief ; reply. Mr. Roberts is speaking of the relative 
density of cotton b^esnn India, America, and Egypt, that in India 
being the highest^ #nd goes on to say, “ In this connection, * The 
^ ( 368 ) 


Yours faithfully, 
R. Cecil Wood. 
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World’s Cotton Crops ’ by Professor Todd, page 126, may be con- 
suited from which a different impression is gathered.” Knowing 
that I had never expressed any opinion about tlie Indian bale, I 
turned to the page in question, to find that it deals exolusively with 
the comparative merits of the American and Egyptian eysttons of 
handling the crop throughout from the field to the ship’s side. TJio 
question of baling is only one part of tliat system, and tlie mention 
of the fact that the Egyptian bale possessed a mucli higher density 
than the American bale was not in the least intended to oonvey, 
and I think would not convey, any comparison of either witli the 
Indian bale. 

All that I said elsewhere in the book about tlie Indian bale is 
on page 40 as follows : “ It is well jjresseil, the exact density 
given varying according to the destination of the bales. Those 
for Ei^rope are most heavily pressed.” 


Yours faithfully, 

NoTTiNaHAM : John A. Todd. 

November 12, 1917. ' .2 


To THE Editor, 

The AgricnUural Journal of India. 


Sir, 

In submitting the attached letter which appeared in the 
Times of India for publication in the Agricultural Journal of India, 
I should be pleased if in view of your invitation for criticisms you 
would allow me to make a few comments on the article ** The 
Problem of Sugar Manufacture in India ” which appeared in the 
last October issue of the Journal.* It is stated that the main 
point is that even with the existing varieties and the present low 
yields of cane per acre it is possible to make the industry more 


• Vol. XII. pt. IV. p. 550. 
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renmnerative to the cultivator, to inoiease the supply of gm, and 
make more raw sugar available in this country for refining.” 

In a paper on The Sugar Industry ” submitted'to the Xlth 
Industrial Conference held in Bombay in December 1915, the writer 
clearly showed that the refining of cane gur was not the method to 
employ to make sugar manufacture a financial success and that 
cane gur should only be made for consumption in that state. 

To the attempts to manufacture sugar profitably by refining 
cane gur is chiefly due the backward state of tire sugar industry in 
this country, as the process is against all the principles of economics, 
for it must be evident that unless a refinery can purchase a superior 
quality of cane gur at a cheap rate, when normal prices of sugar 
prevail, it will not pay to refine it on account of the enormous 
wastage and the high cost of refining, and if the ryot has to sell Iris 
gur at a cheap rate to a refbiery which allo\\’s him little or no^rofit, 
he has no inducement to grow cane or make gur. 

Where there is no cane sugar factory to which the ryot can 
send his cane, which can aflord to pay him a price that will give lu’m 
a reasonable profit through manufacturing sugar by the direct 
process, he must confine himself to making gur in the most economical 
manner possible for the ^w-eating market, but he cannot be expected 
to be able to purchase and employ for this purpose such machinery 
as is used in large cane sugar factories for the simple reasons 
that he has not the capital, neither could he work the machinery if 
he had it, oven if he bad the large area of cane required to keep such 
plant as steam mills with Krajewski crushers and Triple Effect 
evaporators continuously at work during the cane season. For 
making gur the ryot having, say, 100 acres of cultivation cannot 
do better than employ crushing mills driven by oil-engines, and 
juice-boiling pans in which the juice would be boiled rapidly to the 
desired consistency, as the employing of steam boilers and engines 
would necessitate the employing also of a mechanic bolding a 
certificate under the Boiler Act, which it is very doubtful if the 
average ryot is piej^^d to do. 

The co-operation of several ryots is entirely another matter, 
for such co-ope]^tion would be equivalent to the forming of a 
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company to establish a factoiy wliich would deal with the emic 
from each of their holdings, and it is very doubtful for obvious mtwons 
If it would lie a success, unless it was under Ruro,«-an luanaoeinent 
• For the average ryot it would seem, then-fom, that the metlusl 
recommended aliove and as emjiloTOd at the JIanjvi R,rm cannot 
be improved on, nnless a more rapid juii^-lioiling pan were to Iw 
employed of the tubular type such as established very successfully 
by the writer about ten years ago in the IMras Presidency. This 
rapid iuice-boiUng pan was made locally and used as an evaporator, 
tho ordinary juice-boiling pans being used for finishing the Isiiling’. 
The result was a good light-coloured jaggery ot ffi/r which fetched a 
good price in the ^ 9 ?/r-eatiiig market. 


Li order to develop the sugar industry of the country llio idea 
of refining cane gur must be given up. It is quite u different tiling 
to refine the jaggery made from the palmyra five juice which cwaii 
be purchased cheaply owing to there being no cost, for cultivating. 
This jaggery is largely used for refining j)ur])oses in the large 
refineries in the Madras Presidency to which the wi iter was attached 
for five years, but the large quantity of molusses produced in refining 
this jaggery necessitates the business becoming a distilling business 
as well, otherwise the refinery would not ])ay. Tlie cane sugar 
manufacturing side of this refinery lias been considerably developed 
within recent years, white sugar being timied out witJiout using 
animal char the employment of which Ijecomes necessary if a rvhite 
sugar is to be obtained from gur or jaggery, thus increasing the cost 
of production. 

As correctly pointed out in “The Problem of Sugar 
Manufacture in India,” the most urgent reform required is on the 
manufacturing side, and there is no place in the whole of India 
more suitable for developing tlie sugar industry on a large scale 
than the Bombay Deccan, if only the land could be obtained. 


CuMBALLA Hill : Bombay, 
Decent 29, 1917. 


Yours faithfully, 
A. E. Jordan. 
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Letter dated 26th December, 1917, by Mr. Jordan to the 
editor of the Times of India :— 

In the written evidence submitted by the Indian Merchants 
Chamber to the Industrial Commission the following suggestion 
occurs: 

“ (6) If sugar cultivation is to spread and the sugar industry 
to become successful the Abkari system must be changed. 

“ The utilisation of molasses is necessary if a sugar factory is to 
work at a profit. Rum should, therefore, be allowed to be manu- 
factored from the molasses. Unless this concession is granted a 
sugar factory is not likely to prove a success financially.” 

There can be no question that it is more profitable for a sugar 
factory to have a distillery attached to it in order to convert the 
exhausted molasses into spirit, but if the cane sugar industry is 
to be developed on a large scale in the Bombay Presidency, as 
it must be, for India to become self-contained in the matter of 
sugar production and even an exporting country, it may not be 
practicable, or even advisable, for a distillery to be attached to 
every sugar factory it is proposed to establish. 

In view of the evidence submitted by the Indian Merchants 
Chamber it may, therefore, interest its members wlio take an interest 
in the important industry to know that a sugar factory can be 
financially successful even wthout a distillery if the factory be of 
the pro})er kind. 

The correctness of this statement by the writer who claims to 
be an expert in sugar factory design and in sugar manufacture, is 
borne out by the folloAving:— 

There are two types of sugar factories—the first a cane sugar 
factory which manufactures white sugar by the direct process from 
the cane and which utilizes the refuse crushed cane as fuel for gene¬ 
rating the steam necessary to riui the factory, thus producing the 
maximum quantity of sugar and the minimum of molasses at the 
minimum cost of production; the second is a sugar refinery which 
jnanufactures sugp by refining the gur, or raw sugar, made by 
the ryots, from whicti. Only about 40 per cent, and frequently less 
of marlffitable sugd^ is* obtained and to obtain which coal has to be 



OORRESPONDBNCE 


373 


used as fuel, thus producing the minimum quantity of sugar anil 

tho m^mum quantity of molasses at tho maximum cost of 
pr 9 duction. 

Tho former type of sugar factory, if profcrly c’osignod, elected 
in tho proper place, and efficiently managed, can bo a ffiiancial success 
without a distUIeiy ; whUc tho latter tjyo of rau- sugar refiner}- 
cannot bo a financial success unless it lias a distillery attacliod to it 
for converting tho largo quantity of inolsssos produced into spirit 
and this has been fully demonsti atod by tho number of such coiicoms 
that havo boon obliged to cloio in different parts of tho 
country. 

In “ Tho Problem of Sugar Manufacture in India ” by tho 
Assistant to tho Agricultural Adviser to the Governmont of India 
which appears in the last October number of tho AffricuUural Journal 
of India, it is stated, “as a matter of fact the factory at Pilibhit 
and tho sugar factories in Bihar were running successfully even 

before tho war.At present wo import 01 laldis of 

mpees worth of molasses, tho by-product of sugar factories, and 
largo quantities of molassciut which is a cattlo food prepared 
from molasses. 

“ If more sugar factories be opened m India th.c} tvsll be able 
to moot this demand and a license to manufacture rum mil not bo 
essential if stops arc taken to dcrelop tie use of these by-products 
within the country itself.*’ 

The factories referred to are cane sugar factories of tho first 
mentioned typo and have no distilleries attached to them. It is 
also the case that in l^feiiritius, an island of about 760 square miles 
in area, there arc about 60 cane sugar factories working on similar 
lines, run by Indian labour, and turning out 200,000 tons of sugar 
per season of five months, and none of these factories have distilleries 
attached to them, with tho exception of one which manufactures a 
spirit for lighting purposes. 

It would seem, therefore, once tho necessary legislation is 

carried out which will enable tho land to bo acquired, that there is 

no reason why the Bombay-Deccan where such favourable conditions 

for cane cultivation prevail should not become a Mauritius or a 

^ 26 
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Java as far as the production of sugar is concerned, as Bombay 
possesses Marwaris and other capitalists bursting wdth money foi 
which they require new helds of investment. 

Notwithstanding the fact that a cane sugar factory can be 
financially successful without a distillery, yet for the development 
of the sugar industry in the Bombay Presidency it becomes advisable 
that the first factory to be established, or even a second, should 
have a distillery attached to it, to which the exhausted molasses 
from the cane sugar factories to be erected later could be sent instead 
of the country having to import molasses to the extent of 61 lakhs 
from Mauritius and Java for the purpose of manufacturing spirit 
in India. 


To THE Editor, 

TM Agricultural Journal of India. 

Sir, 

With reference to Mr. Jordan’s letters, printed above, on 
the article entitled “ The Problem of Sugar Manufacture in India,” 
which appeared in th.e October (1917) Number of your Journal, 
I should like to make the following observations, taking his criticisms 
in order. 

He criticizes the following sentence in my article : “ The main 
point is that even with the existing varieties and the present low 
yields of cane per acre it is possible to make the industry more 
remunerative to the cultivator, to increase the supply of gur, and 
make more raw sugar available in this country for refining.” This 
sentence has been taken from a paragraph in the article which 
emphasizes the absolute necessity for putting a stop to the enormous 
wastage—some 30 to 60 per cent.—which now goes on in ^rwr-making. 

Any improvement in this line will increase the gur production; 
part of this may' take ,the place of the molasses now imported from 
Java ; the rest wU|' tejid to glut the gw market and will make more 
gur available foc’^iefining. 
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In the case of surplus gur, refining is Hobson’s (Oioice. 

Another point which has, T tliink. escaped Mr. Jordan’s notice 
is the fact that in the Eastern parts of the United Ih'oviiu’es ajul 
Bihar which produce runoh gw, the prodnrt (Uwsnot rank as eating 
gur but is only suitable for refining. Hence it sells for * 2-8 
per maund in average years. 

The use of improved methods of gur Isaling makes h*r a larger 
recovery of sugar wlien we come to ndine. Tlie low n'coverv at 
present is due to the caramelization \\h.ich takes place in the ojien 
pan. This can 1)C prev'ented to a great e.vtent in an up-to-date 
gur factory. 


It will thus 1)0 seen tJiat tlie (contention maintained in t!ie 
article is that if the losses taking place in the mechanh^al ])art of the 
process are cut it will mean not only more income to tj)e ryot but 
also a large increase in the out-turn of sugar juid a coiiHCMjuent 
reduction in the imports from abroad. 

The manufacture of wliite sugar dimet froju the cane has always 


l3een advocated in those areas where the su])]>ly of cane is constant 
and the quantity sufficient to iSii])ply a cent ral lactory economically, 
but in tracts where the cultivation is not c,oncentrated gw must 
made first irrespective of the fact, whetl.ei' it. is eaten or refiiuul 
afterwards, and if the caixe cultivation ciuuiot cair} a gur fiwtot\ 
then the Manjri system or other im])r(Avments advocated by tl.e 
Agricultural Department can l)c employed. 

With regard to the question of steam plant vmMsod, which 
Mr. Jordan raises, comment is jiardly rcc(*ssaiy. The simple fai-t 
that the steam plant runs on luegass and the oil plant jc.qum.s 
fuel from a distance is, I tldiik, conclusive. The ])rescnt ])ricc o oi 
will soon shut down most oil-driven plants wliicli work on a sniall 


margin, and there is no comparison 


})etucen tlu* difficulties of getting 


cheap oil and a boiler certificate. 

I would also point out that nowhere in my article is the ryol 
recommended to run his own manulacturing plant. It should only 
be as a last resort in those areas where cultWation is so scattere<l 
as to malce any other arrangements unworkable. 
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The followinr; cuttings make interooting reading and, I think, 
bear out further what ir, maintained in my article. 

The report of the Cawnpore Sugar Works for the year ending December 
3l8t, 1917, is a very satisfactory one. Notwithstanding unfavourable rcs’ilts 
at both the company’s distilleries a profit has been earned of Rs. 8,26,281 
which enables dividend and bonus to be distributed on the ordinary shares 
at the rate of 35 per cent. While the war lasts Indian sugar companies should 
do well, since the imports of foreign sugar are restricted. 

The report of the Champaran Sugar Company, Limited, for the year 
ended 30th Juno, 1917, shows a profit, after providing for commissions, bonus 
to cane-growers, and taxes, of Rs. 2,48,319-11-10, including Rs. 12,756-3-10 
carried forward from previous year. The Directors recommend that 
Rs. 30,000 be placed to the Depreciation Fund, Rs. 75,000 be transferred to 
the Reserve Fund, Rs. 48,000 be spent in payment of dividend at the rate of 
Rs. 8 per share (Rs. 100), Rs. 72,000 be spent in payment of a bonus of Rs. 12 
per share, and Rs. 23,319-11-10 be carried forward. 21,000 tons of canes 
were treated during the season as compared with 16,404 tons during the 
preceding year. The crop yield was 9*3 tons per acre, which, although 
better than the previous year’s yield, was much below the average owing to 
unfavourable weather conditions. 

The report of the Ryam Sugar Co., Ltd., for the year ended 30th June, 
1917, shows a profit of Rs. 1,79,491-11-7, after providing for debenture interest, 
coniraisaions, and taxes. The Directors after proposing to transfer Rs. 75,000 
to the Reser^’c Fund recommend a dividend of Rs. 8 and a bonus of Rs. 2 per 
cent.; Rs. 13,685-0-7 will be carried forward to next year’s account. Manu¬ 
facturing results show an improvement on the previous season and satisfactory 
results have been realized for the Company’s manufactures. 


PUSA : 

February 21, 1918. 


Youra faithfully, 
Wynne Sayeb. 
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THE TRUE SPHERE OF CENTRA!, 
CO-OPERATIVE BANKS 

BY 

K. B. EWBANK, 

Registrar of Co-Oj[>erative Societies, Itomhnif Presiilencg. 


During the last few years there has been a distinct tendency 
in several Indian provinces to make the District Central Bank tlio 
pivot of co-operative administration. The tendency is |M‘rhaps 
most marked in the Central Provinces, the United l*i*ovin<.es, and 
Bihar and Orissa, but it is also discernible in Bengal and the Punjab 
and has on more than one occasion tinged the views of the Govern¬ 
ment of India itself. The theory that the District Central Bank 
cannot stop at the mere finance of local societies but should and 
must go further and assume general supervision and c»)ntrol ovei 
their management has in its most advanced fonn been ohnjuently 
advocated by Mr. H. R. C^osthwaite, C.I.E., in his book ” Co-oi)era- 
tive Studies and the Central I*rovinces System.” The success of his 
system both within and outside the Central Provinces, backed by the 
vigour of his argument, has already made a deep impression on public 
opinion, and it appears probable that, unless some note of warning 
is sounded, the bias towards uniformity which sooner or later infects 
all official activities will bring the system universally into force 
throughout India. While several provinces remain uncommitted 
to this line of development, it may be worth while to pause and 
consider whether in the long run it is likely to lead to the bi.s 

possible results. 
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Al)out the primary functions of District Central Banks in 
India, there is no room for difference of opinion. They have been 
defined by the Committee on Co-operation as the balanciug of the 
surplus funds of affiliated societies and the provision of necessary 
capital. It is evident that these Banks cannot discharge the second 
function properly without some agency for inspecting the working 
of borrowing societies and estimating the extent of the credit that 
may legitimately be granted to them. A Central Bank needs 
therefore a field staff to verify the material assets owned by borrow¬ 
ing societies and to look into their general management and trust¬ 
worthiness. It must have the means of judging independently the 
real needs of societies, the value of the security which they offer, 
and the amount that can usefully and safely be advanced to them. 
Otherwise their loans may do more harm than good, and may turn 
out in the end to be irrecoverable. Up to this point all co-operative 
authorities are agreed. 

But in several parts of India Central Banks have extended 
their functions and powers far beyond this modest point. For 
instance, in many places the Board of a Central Bank is expected 
to undertake all propagandist work and the organization of new 
societies within its own area. It is to this board and particularly 
to its paid staff that new societies have to look for instruction, 
training, and advice. Through the Provincial Federation, where 
such exists. Central Banks have a large voice in the control of the 
auditing staff and every Bank is required to deal effectively with all 
audit notes on affiliated societies. They have to issue orders for the 
remedying of. laults and to see that they are carried into effect. 
They are expected not only to control rural credit and stimulate 
thrift but to serve as centres of agricultural improvement and to. 
carry on wholesale purchase and sale business on behalf of their 
clients. At the meeting of the Board of Agriculture in 1916 reso¬ 
lutions were actually passed that “ The Registrar and Director of 
Agriculture should arrange for such practical training in agriculture 
as may be necessary and possible for the staff of Central Banks,” and 
that ‘‘ a Government official, subordinate to the Deputy Director of 
Agriculture, sholild le attached to each Central Bank which is 
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sufficiciitly developed. In order tlioroRghly to eeiiieiit and rivet 
the intimate union of Central Banks with their aifiliaied societies, 
the latter are required to deposit their reserve funds and their 
individual members to subscribe to shares in the former. In fact 
primary societies have been delivered over, Ixmnd hand and foot, 
into the custody of Central Banks and enjoy just so much lilxTty 
as the Board of Directors may choose to allow to them. Tlie 
Central Bank is leviathan and the local societies are the mere 
barnacles on its back. 

This state of affairs has sprung from a theory ol the essential 
unity of the whole movement which has been very forcibly juit by 
Mr. Crosthwaite. “ It cannot be too thoroughly understofsl that 
the credit enjoyed by each unit depends entirely on the stability 
and business reputation of the system as a whoh*. Die correct 
\iew of your organization is that of an aimy with its general (the 
Governor of the Federation), its staff (the Fe<leration Congress), 
its corps commanders (the Directorates of the Central Bank), its 
regimental colonels (the Committees of the Unions of primary 
societies), and its company officers (the Panchayat« of the primary 
societies). Without a plan of camyiaign, without disc-ipline, and 
without a responsible and guiding head, an army would be nothing 
but a disorderly mob, futile as a fighting machine. Without a 
definite policy, without co-ordination of effort, and without a lilM^ral 
allowance of unselfishness, our co-operative .system would lx; futile 
as a machine for the promotion of the economic welfare of the 
province. It is therefore the task of every educated c;o-operator to 
teach and train the men for whom he i.s re.sponsible, to instil into 
them the virtues upon which the movement is based (and in the 
absence of which it cannot exist), and to set his fa(!e resolutely 
against the blighting influence of the parochial spirit.’ The gospel 
of centralization could scarcely be preached in more unequivocal 
language. 

It is perfectly true that the credit enjoyed by each individual 
society is to some extent derived from the general cre-dit of the whole 
movement, and that the failure of a society reacts on the credit of 
the whole group to which it belongs. Societies owe it to their 
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neighbors to obey certain rules of discipline and to maintain 
a certain average standard of efficiency, and where they fail to 
realize this, their neighbours are entitled in the general interest to 
interfere and to exact obedience. But beyond this the military 
analogy ought not to be pressed. The credit of each individual 
society is at least as much due to the integrity of its particular 
committee, the punctuality of its members, and the strictness of 
its management, as to the general reputation of the whole 
co-operative system to which it belongs. In the case of first-rate 
individual societies this fact is obvious, and even if all the local 
societies of a province are taken together, it will be found that in 
several provinces more than halt of their total working capital is 
derived from local sources by the local credit of the committee 
rather than from central financing institutions. The key of the 
cre<lit of the movement is in fact found in the individual village 
society, and not in the Central Bank. Mr. H. W. Wolff, the wisest 
and most far-sighted critic who has yet treated of the co-operative 
movement in India, has recently hinted ^ that co-operative credit 
in India seems to him to be getting near the danger zone on 
account of its “ organization from top to bottom, threatening over- 
centralization, and interlinking of liability.’* He has made this 
point clearer in a later article.* ‘‘ Central Banks are at present 
approving themselves as exceedingly useful. But they inevitably 
shift the centre of gravity for each local district from the place 
where it should be and where there is direct power of observation 
and control to another place where minutiae cannot be observed. 
It is the Central Bank which is becoming the seat of responsibility, 
the checker of applications, the granter of credit. The local member 
in the primary societies loses the full mastery over his own 
liabilities. It is only in the local bank, managing its own affairs, 
that true co-operative education can be given, which is the greatest 
benefit bestowed by co-operation and which is surely nowhere more 
needed than in India.” 


*;^engal Co-operative Journal, vol. Ill, no. 4, p. 277. 
• Jiombay Co-operative (Quarterly, vol. 1, no. 4, p. 153. 
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No doubt local societies have their rcprcsiMitatives on the 
Board of the Central Bank and have a laige voict^ in its niana^einent 
But that does not make control by a Cential Bank the same thing 
as’self-control under which every society is free to determine its 
own fate. The general credit of the system as a whole ought, not to lie 
made too much of a fetish. A few failures here aiul there will not 
appreciably affect it. If local societies are always kept in swadtlling 
clothes and guarded from every natural accident and error with loo 
grandmotherly a care, they will never huirn to stand on their own 
legs. Mistakes are bracing. Providwl that a guiding hand is ready 
to be stretched out when a society stumbles, it «>ught not to be. 
protected too carefully against itstdf. Tlw* Act, rules, and by-laws 
form a sort of Manual of managemout, and the annual audit st‘rv«“H 
to show up all mistakes ami infringements of the prim-iph^s there 
laid down. In most cases the Local Union is at hand to warn and 
advise. If in addition to all this the Ontral Bank .smothers 


a society with well-intentioned regulations ami constant guidaru o. 
it saps its independence and in the long run may ruin it as a Jiealthy 
economic organism. ITie true function of a Ontral Bank is simply 
to say “ yes ” or “ no ” to loan applications, and when it says no 
to explain why, in order that a society may know in what way its 
credit is defective. Owing to rural illiteracy, a Central Bank shoiihi 
perhaps go rather further in India and help societies which are 
incapable of helping themselves, to build uj) their credit and lo 
earn the confidence of the financing institution. .But they should 


not be permitted to usurp complete 
within their district. Their true 


domination o\er the movement 
sphere is finance and not 


administration and control. 


In the words of Mr. Wolff; "The 


Central Bank is, when all has been got ship-shap*, to serve, not to 
be tutor to, the local banks. It is in fact desigiietl to Iks a bank. 
In Europe I prefer that it should Ik? a joint-stock company. 
Its manager’s proper business is that of bankers qualified to meet 
oommercial bankers on their own ground and form a link between th<‘ 


co-operative and the banking world.” 

The main reason why so much power has been concentrated 
in some provinces in the Central Banks is no doubt the dearth 
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of edu<^ated men of enterprise and business ability outside the big 
towns. It was felt that the ryots were too feeble and ignorant to 
take full powers of management into their own hands for many years 
to come. The choice seemed therefore to lie between an immense 
increase in the official supervising staff and reliance on a committee 
of public-spirited non-official gentlemen controlling local societies 
through a bank at headquarters. The latter alternative was 
naturally preferred and in some banks very good work has been 
done. But experience has shown that this result is by no means 
universal. Mr. R. W. D. Willoughby, I.C.S., Registrar of Co¬ 
operative »Societics, United I’rovinces, has in his last Administration 
Report criticized tlie system in language that is certainly not 
wanting in candour or vigour :—“ The system to which we are 
committed in this province entrusts the finance, supervision, 
and indeed the whole fortunes of the movement to the District and 
Central Banks. These banks arc administered by Boards of 
I)ir(K!tors who are predominately urban and professional. Such 
Ixidies are by their constitution ill-iidapted to establish the intimate 
contiict required for the fostering and training of such a delicate 
plant as the young village credit society or even for its control or 
finance when adult. Ihe lawyer, banker, and other professional 
gentlemen can hardly be expected to find time constantly to visit 
villages, often distant, and to find out what his staff is doing there. 
They are inevitably dependent on their paid staff. Now no 
committee of townsfolk can lend money with advantage or 
safety to a multitude of individual rustics whom they have 
never seen and never met and whose credit they cannot gauge 
through a staff whom they cannot chec‘k or control. The 
attempt is apt to result in the mere substitution of the urban 
middle class for the village money-lender as the usurer without 
advantage to either lender or borrower. For with an uncontrolled 
staff the effective rate of interest really paid tends to be quite as 

high as the bania’s.Experience has cx)ntinued to 

show that too many central societies regard their primaries rather 
as customers to be bled thiuf as children to be fed." If thisindictment 
be accepted as true, then it is clear that the system is already on the 
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verge of a break-down in one province and that there is a prinm facie 
case for examining the theory underlying it very carefiilly in the 
light of local conditions before encouraging its extension elsewhere. 

A Central Bank is capable of undertaking banking business of 
every sort for its client societies, and of carrying out such in.spoe.ti«»ij 
as is necessary for the assessment of credit, the {)unGtua] recovery 
of its loans, and other similar routine. In matters of finance centra¬ 
lization is not only unobjectionable but highly desirable ; and by its 
constitution the usual Indian Central Bank is well adapted to serve 
as the financial nerve-centre of its district. But when it widens it.s 
horizon and begins to stretch out tentacles towards the control of 
audit, training, organization, and propaganda, when in fact it 
centres all co-operative activity in itself and treats its ancillary 
societies as a company officer treats the soldiers under his coiuniand, 
then two great dangers begin to appear. Firstly, the Central Bjink 
is trying to undertake more than it is fitted to perform, and is liable 
to overstrain its machinery and to break down, as has already 
pcrliaps happened in parts of the United Ih-ovinces. Secondly, the 
healthy growth of primary societies tends to be stifled by too much 
outside control. In many parts of India—(jcrtainly in large areas in 
Bombay and the Pmijab—the ryots are substantial and independent 
men, perfectly competent to run their own societies once they have 
been shown how. A little adversity often stimulates them ; but 
frequent outside interference, not always quite di.sinterested, tends 
to enervate and dishearten them. 

If the sphere of the Central Banks is restri<;ted in the manner 
suggested, it will be asked what agency is available in their place 
to undert^e the functions shorn off from them. The answer to this 
question entirely depends on local conditions. Except in matters 
of finance, where there are enormous advantages in a uniform system 
leading up in a pyramidal form from the local society tlirough the 
local Central Bank to the apex Provincial Bank, uniformity as such 
ought to be shunned. The co-operative movement is a growing 
organism still half-developed. If it is cramped into a stereotyped 
frame, atrophy is bound to set in. Experiments should still be 
freely encouraged. The function of training and supervision so far 
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from being centralized like finance should be decentralized down¬ 
wards. In Bombay Presidency it is being undertaken by small 
clusters of societies grouped in guaranteeing Unions on the Burma 
model, and in plar es where there are no Unions local co-operators and 
chairmen of first-rate societies are appointed as Honorary Organizers 
and Assistant Honorary Organizers and discharge these duties very 
zealously as a labour of love. General propagandism and the 
education of the public is being entrusted to a Central Co-operative 
Institute which is now under formation. When the time comes 
for societies to take over the duty of primary audit, it is intended 
to entrust it to federations of Unions, separately organized for 
each linguistic area. The Central Banks, under the enlightened 
guidance of the Bombay Central Co-operative Bank, have never 
sought to exceed the functions assigned to them by the Committee 
on Co-operation. Whatever the defects of this system may be, 
it has the merit of having left the primary society master in its 
own house, and of having made not the Central Bank but the local 
Union of primary societies the axis around which co-operative 
administration revolves. In other provinces other typos of orga¬ 
nization will no doubt he found more suitable. But the object of 
this paper will have been served if co-operators will think twice 
before acquiescing in any extension of the powers and influence of 
a Central Bank, which may convert it from the servant to the master 
of the co-operative societies within its area. 



THE EARLY HISTORY OF COTTON IN BOMBAY 


BY 

J. MACKBNNA, C.F.E., r.C.S, 
AffricnUuml Adviser to the Oowrnment of hiditi. 


In Deoember last F learned with ^‘oat interest that a Siude.nts' 
Ootton Association had been formed in this college, the objec^t ol 
which was to study questions relating to cotton cultivation, manu¬ 
facture and trade. Busy as I am, I had little hesitation in accepting 
the invitation to become its first President, for the formati<»n of 
such an Association seemed to me a most hopeful sign f>f the times 
and to hold out great promise of future development. We an^ 
frequently told that one of the reasons why fhe de\oh»pment of 
Indian industry has been such a slow process has heen the abstuuie 
of entre'pretbeurs looking to the direction of organized industry as 
their natinal source of wealth. To students of a College <if Kco)k)- 
mics it is hardly necessary to explain the functions of an ettircprvncur 
and I need only say that he is an essential link lK^tween capital 
and labour. Capital there is in India, if not in abundance, at any 
rate in large quantities, but it is often shy and dilFi(;ult to staaire. 
Labour there is, but it wants organization. Mr. Moreland recently 
pointed out, in an article in the Qwirterly Review, which 1 expect 
many of you have read, the difficulties in regard to the supply of 
capital and the organization of labour in India. He added that to 
face these difficulties with a fair prospect of success required a 
combination of enterprise and experience which was unfortunately 
rare in India, and that this scarcity of men of the right sort was 


•A lecture delivered to the Stu-tente- Cotton Association of the Sydenliam Collejjc of 
Commerce, Bombay, on 28 th January 1018 . 
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probably tlie greatest single obstacle to the industrial development 
oi this country. It appears to me that the existence of such a 
college us the Bydeidiam College of Commerce and Economics should 
have a great effect in removing this obstacle, and the formation of 
such an Association as that which 1 am addressing shews that there 
are many of you who are fully alive to the opportunities which are 
offered you hero. ITie greatest need of Indian industry is men who 
are capable of shouldering responsibility: in the towns, competent 
managers of departments and foremen ; in the country, competent 
moil to place in charge of buying agencies and so on. The enter¬ 
prise which has started this Association will, it is to be hoped and 
expected, not be entirely expanded within the walls of this college 
but will lead its members far when they go out into the world and 
remove one ol the standing reproaches to Indian industry. A very 
successful commercial man of my acquaintance at home once told 
me that a piece of advice he was fond of giving to a young man 
starting work under him was that he should make it his aim always 
to qualify himself for the appointment of the man immediately 
alwve him. It struck me as a very sound piece of advice and I pass 
it on to you. Possibly it may assist in the production of a budding 
Tata or Wadia from among your ranks. 

This is, as far as I know, the first Association of students which 
has been formed in India to study the cultivation and manufacture 
of, and the trade in, one particular product. Doubtless we shall 
shortly hear that Calcutta, not to lie outdone by Bombay, has formed 
a Students’ Jute Association, for jute is the only Indian industry 
at all comparable with cotton. If we do—well, wholesome rivalry 
is to be welcomed and a debate between the students of the two 
^\s8ociations as to the merits and importance of their respective 
fibres would, I am sure, attract a large and appreciative audience ! 

It was only natural that the first Students* Cotton Association 
should be formed in Bombay, for Bombay is the Indian cotton 
trade centre. In e very respect, whether it be as regards cultivation, 
manufacture or trade, tbi^ Presidency is so easily ahead of all other 
provinces that it is a case of Bombay first and the rest nowhere. 
Figures aie usually regarded as dull but they have their advantages 
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in proving a point, and I propose to give you a few for that pur})os(.^ 
I am not particularly fond of them myself and I ha\'e not therefore 
subjected myself to the labour of working out averages, but as the 
proportions are much the same whatever year you take, wo will 
take the last for which statistics arc available. In 1910-17. the aioa 
under cotton in the Bombay Presidency, excluding Sii’d, was 
6,394,000 acres out of a total of 21,210,000 acres for the whole of 
India, that is, it was just under one-third, llie only other province 
with any area under cotton at all comparable with this was the 
Central Provinces with 4,401,000 acres under i;otton and that 
province forms part of the hinterland of this. The out-turn of cotton 
from Bombay was 1.519,000 bales out of a total of 4.557,000 bales. 
Passing next to manufacture, w’e find that the piept»nderan(e is 
oven more marked. Of the 267 spinning anil weaving mills in 
India in 1915-16,175 were in this Presidency and 86 were in Bombay 
itself. Of the 6| million spindles, o\’or 4| millions were in this 
Presidency and nearly 3 millions in Bombay itself. Bombay City 
had almost half the 108,000 looms in fndia and the Presideiuiy over 
three-quarters of them. Of the 292,160 men, women, anil childien 
employed in the cotton mills in India, 189,630 were employed 
in this Presidency. ITiese figures were, of course, re Heeled i?i 
the output. Of about 722^ million j)Ounds of yarn jModured 
in 1915-16, nearly 510 million pounds were produced in the 
Bombay Presidency. Of 352^ million iK)und.s of woven gomls, 
alx>ut 287| million pounds were produced in Bombay. There 
is, however, one respect in which Madras is ahead of you. With a 
very much smaller number of mills, it produces very nearly as 
much yarn of higher counts f.e., counts abo\e 40's, as the whole 
of this Presidency and considerably more than Bombay City. 
Having examired the figures of cultiv'atioji and manufacture, let 
us turn to those of trade. Of exports of nearly 9 million cwt. 
of raw cotton in 1915-16 valued at about X16| millions, rather 
over 7 million cwt. valued at nearly £13| millions went from 
Bombay. Of exports of about 160^ million pounds of cotton twist 
and yarn valued at £4,600,000, no loss than 1511 million pounds 
valued at £4,378,000 were exported from Bombay. Of exports 
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of cotton piece-goods, of nearly 118J million yards valued at 
£1,645,000, 84,140,000 yards Valued at about £896,000 were exported 
from Bombay. Nearly all the handkerchiefs and shawls exported 
from India, in value about £100,000, went from Madras, but almost 
all the hosiery and sewing threads were supplied by Bombay. In 
the import trade, Bombay is not so predominant and Calcutta 
had a big lead in the matter of imports of piece-goods. This 
ore would naturally opect, for coals are not usually sent to 
Newcastle, and this Presidency is obviously more self-reliant in 
regard to piece-goods than any other part of India. An import of 
piece-goods to the value of nearly £5| millions is by no means 
negligible. The figures I have given you show, I think, gentlemen, 
your wisdom in starting an Association for the study of cotton 
cultivation, manufactuic and trade and also what a vast field of 
enquiry lies before you. 

1 will now pass on to the main subject of my address. You 
will, perhaps, wonder why I have selected the “ Early History of 
(^otton in Bombay ” to talk to you about this evening. You may 
have thought that there wore various more up-to-date aspects of the 
problems connected with cotton about which I could have spoken. 
There is, for instaiUHJ. the agricultural aspect. We might have 
(ionsidcred why the yield of cotton per acre in this country is so 
low compared with that of Egyjit or America. I might have given 
you a dosciiption of the Iwtanical work which has teen done on cotton 
though that would have been a subject more suitable for a President 
with more scientific knowledge thsin I can claim. Of the processes 
of spinning and weaving, you can get sufficient ocular knowledge 
in this city. Then there are the eternal problems of mixing and 
adulteration of which so much has been heard recently. But a 
little reflection will shew you that 1 could not have addressed you 
on {iny of these topics without saying more than would have been 
advisable at this stage in regard to the views of the Committee of 
which I have the honour also to be President. That is the reason 
why I turned to the Early History of Cotton ” in this Presidency 
as a non-conteutiouB subject, but I hope you will agree with me at 
the end of evening that a study of it has not been without its uses. 
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In a book on which I have largely drawn for my maliM-ial. 
though I have also gone to most of the original fM)ur<es from \^l^(•h 
it was compiled, ‘‘ Cotton in the Bombay Prosideney ' l)y W altei 
R. Cassels published in 1862, figures arc giwn for tlie import ot 
Indian yarn into England from as far back as 1703. 'riiose \v«ar 
obtained from the records of the East India (\)mpany. Tlic total 
imports in 1703 amounted to 114.100 poimd.s. Pria*sdo rot a])|Hiar 
in the list until 1706 wdien they were 2.s-. 2f(/. jor lb. In IHUI, 
over 56,000,000 pounds of “cotton wool," jtresum.ably ginrcd 
cotton, were imported into England, of which ju.st under l.lOlt.ouo 
pounds were from India. In 1710. the imjauts had l;e<m only 
710,000 poimds. It was the genius of Hargreaves. Arkwright and 
W.att that had brought about this tremendous increase in the demaiul 
for cotton. It is very interesting, though anything but cheering, 
to remember that the imports of Indian cotton luul attained .stunc 
importance long before any American cotton reached Miigland. 
The first shipment of American cotton was made in 1747 fimn 
CJharlestou and consisted only of sc\en hales. In 1784, alsjut 
14 bales were shipped to England but were s<‘ized in Liver}MM»l a.s 
contraband. So little was known about the (•aj)a<ity of the United 
States to produce cotton that it w'as believed that it could not |K)s.sibIy 
have leeii grown there. It was first .shipjed in any quantity in 

1791 when 189,3161b. were exported, and the exports liavv gone on 

iucreasirg moie or less steadily ever .since. The e.xtruordinai y 
development of the export of American cotton was due more than 
anything else to the invention of the Whitney .sawgin which holds the 
same place in rega.d to it as Ark\vright’s spinning frame <loes tt) 
the development of the cotton industry of Great Britain. The 
gin enabled one man to clean more cotton in a day than he had 
previously been able to got through ii* a month. 'Ihe invention of 
the gin was received with very different feelings from tho.se with 
which the replacement of hand lalxjur by machinery was usually 
regarded in' those days. A crowd, whose industry had been 
restrained by want of means to separate the lint from the seed with 
sufficient rapidity, broke into Whitney’s workshop and carried off 
his machine before it was complete or he had Ijeen able to stjcure a 
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patent for it. The year after it was completed, the export of cotton 
from the United States increased nearly 40-fold and by 1805 it 
had increased abcjut 240-fold. 

The constantly increasii^g demand for cotton excited the 
interest of the Ea.st India Company which began to wonder 
whether it could not obtain a larger share of a lucrative trade. 
In 1788, which is one of the landmarks in the history of Indian 
cotton, the Court of Directors called the earnest attention of the 
Coverrior-Ceneral to the necessity of generally encouraging and 
improving the cultivation of cotton in India, They requested 
him to take steps, in conjunction with the Government of Bombay, 
to solid them at once half a million pounds of the best Broach and 
Surat cotton and the same quantity every year. In 1790, the 
Government of Bombay estimated the total production for the 
Presideiuiy at 33,712,000 Ib., of which 20,650,000 lb. were exported. 
Die best quality, they said, was produced in .Tambooser, Ahraood, 
aixl througliout the Pergunna of Broach. At that time the Com¬ 
pany received the cotton loose and packed it themselves. This 
onhaiKod the price four or five rupees a Ichandi but they calculated 
that the extra price was more than made up for by the prevention 
of fraud in paiiking and the avoidance of sandy or leafy parcels. 
In order still further to encourage the trade, the Court of Directors, 
at the end of 1790, authorized ships carrying convicts to Botany 
Bay to go to Bombay and to carry home cotton on private account 
“ under the inspection and direction of the Company’s servants at 
that settlement, provided such cottons were sold at the Company's 
sale, subject to the usual expenses.” 422,207 lb. were sent to 
liondon as a result of these steps but the highest price fetched was 
10.Id. a pound which was not considered sufficient. A quantity of 
Surat cotton smuggled from O^tend did not in the phraseology of 
the day ” turn to a more productive account.” The Court of 
Directors thereupon expressed the opinion that ‘Mt is evident, 
therefore, notwithstanding the flattering allurements held out by 
British manufacturers, that the article will by no means answer.” 
For the next few years, very little Indian cotton was imported into 
England but in 1799, encouraged by an improvement in prices, the 
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Court instructed the Bombay Government to lili up any spare 
tonnage with cotton. Prices, however, again went tiown aiul the 
permission to load cotton was rescinded unless other freight failed 
to'be forthcoming in which case the orders were that empty sj);u«* 
should be used for cotton rather than that thes»‘ boats should !«‘ 
sent away dead-freighted. 

In 1810, the Company purchased a quantity of «‘«)tt.on for ex|H»rf 
to China, whereupon two Bombay firms. Messrs. Ftnbes & (^o.. 


a firm which is as vigorous now’ as it w'as a century ago, and Messrs. 
Favatt & Co., protested that the (Government purc.hast^s had raised 
the price of cotton to Rs. 175 per khamli on the Ihmibav green a 
price which they considered ruinous. They begged (ro\erjiment 
to withdraw its competition fora season offering to form a .seciet 
convention to supply at its at tual co.st the cpiantity of c<»tton 
require<l for the China trade during the year. 'I’he pro}M»sal 
was warmly supported by two members of the Bombay (’oiinnl, 
Messrs. Rickards and Lechmere, but the Court of Directors .stoutly 
denied that they monopolised the market or that they had procured 
cotton below its proper value ‘‘ wdii('h it was not in the interests of 
the Company to do.” Tliey e.xpresseil the opinion that “a m(»re 
extraordinary proposal did not stand upon their records than this’ 
which they considered “ a secret combination between bnyors 
to narrow competition.” Messrs. Rickards and Dnhmore wore 
accordingly removed from the Council of Bombay, bet uslu»pe that 
a better fate awaits the members of the Indian Cotton (’oinmitteo ! 

During these years, the fortunes of fudian cotton varied with 
the exports of American cotton, as they have done in much more 
recent times. In 1809, in anticipation of deficient supplies from 
America, the Court authorized all jjrivate ships to bring more cotton 
from India to London and, in consequome. alrout 30 million )K>\inds 
were shipped to England. Only If million pounds of it were used 
by British manufacturers and 3^ million pt)unds were exported to 
the Continent. Even at that early period, therefore, the greater 
part of the Indian exports of cotton to Europe went to the Continent. 
as they do to-day. The balance of 25^ million pounds remained 
unsold in the Company's warehouses, and the Court complained 
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despondently of the adverse disposition manifested by British 
merchants in regard to it and, in the following year, that ‘*it 
lemainod a ruinous and unproductive burthen both upon 
the Company and the private importers.” They ordered that 
no cotton should be shipped to England on their account in 
1812-13. 

In consequence of those unfortunate experiences, the Court 
of Directors seem to have decided that their energies in regard to 
fiidian cotton would be better directed towards an improvement 
in its staple. 8ome experiments with Bourbon cotton had been 
made in the Bombay Presidency from 1797 when Dr. Anderson 
was employed in distributing cotton seed from Mauritius and Malta 
throughout the Peninsula. A fresh supply was secured from 
Mauritius in 1812 and distributed to the Collectors of Broach and 
Surat. At that time, Bourbon plants were flourishing wild in the 
hedgerows of the Island of Salsetto. I wonder how much cotton— 
wild or cultivated —there is to be found on Salsctte nowadays, 
'fhe first experiment on a large scale was made at Kaira in 1815 by 
an Assistant Surgeon named Gilders but “ the slow growing perennial 
Bourbon attaining full vigour only in eighteen months persisted in 
the dry soil.” A bale of cotton was, however, obtained from the 
experiment and consigned to London where it realized Is. 5d. a pound 
or 2d. a pound more than the best Surat at the time.- The next 
year, Mr. Gilders made a further experiment in the “ Eastern Zillali 
between Subermuthy and Myhee,” and obtained 44^ maunds of lint 
from 27 bighas of land. The cotton was valued at 2/3d. per pound 
in Bombay but only fetched l/3d. in England against 5fd. to 1/2 
for Surats. 'flic expense of cultivatii^ it was so great that there 
was a loss of 28 per cent, on the transaction. However, the Bombay 
Government considered the results sufiiciently encouraging to 
justify their authorizing the Collector of the Eastern Zillah to offer 
a prize of lls. 200 to the person who produced the greatest quantity 
of cotton of approved quality by a given period in the years 
1819-20 from a given quantity of ground, with smaller prizes of 
Rs. 150,100, and 50. Tliese pecuniary inducements, however, met 
with no success. 
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Beyond the importation of two metal from (‘harlestoii in 
1816, which were tried and rei^orted to 1 k^ imsnitahlo. notliing further 
seems to have happened till 1828. By that time tlm dependem t^ 
of the British manufacturer on the American crop had Income so 
marked that the desirability of rmdinir a second if not an alternative 
source of supply could not bo overlooked. Lord Elhuiborougli. the 
Chairman of the Indian Board, therefore suggested to the Court td 
Directors in 1828 “ the exi^edienev of attempting, on a small scale, 
the cultivation of all the finer sorts of foreign cotton in ditTerent 
and distant parts of India, under every difTerent circumstances of 
soil and climate, and of transmitting to England. c.leane<l in the 
American manner, samples of the cotton so raised for comparison 
with the cottons of other countries.'’ The (’ourt of Directors. 
theref(»re, resolved to establish an e,x;perimeutal plantation at the 
cost of the State and directed the Bombay (lovernment tt» select 


about 200 acres for the piir])ose to l)e ])lafed under <'ompetent 
superintendence. They al.so directed that exjieriments on a .small 
scale with the fine sorts of exotic cotton should 1)e made in various 


parts of the Pre.sidency, particularly in di.stric,fs bordering on the 
sea coast. As a practical means of eticouraging the cultivation <d' 
better cotton, they gav'e an order for 509 bales<»f the growing croj) 
of Broach or Surat cotton, “to be gathered and prepared with the 


greatest attention." They also sent out a good su])])ly of fresh 
(Georgian Upland and New Drlean.s seed as well as two \\ hitne> .s 
sawgins. Acting on the.se instructions, the Horn bay (.overnnamt es- 
‘t a bli shed the two first experimcjital farms in India. One in Broach 
was placed under the superiiitei)den<;n of Mr. hiiney whilst the 
experiments in the Deccan, Khandesh, and Dhaiwar were placed u» 
charge of Dr. Lush. Mr. Finney's only (lualifications .s<?em to have 
been that he had had experience on anindig<» plantation in Bengal; 
Dr. Lush had, at any rate, .some botanical training as ho had Iwon 
superintendent of the Botanical Gardens at Dafioorie. Agaiinst 
rhe Court’s order for 500 bales, only 300 bales of suitable quality 


were secured. Part of this was ginned by the Southern Mahratta 

foot-roller gin, part by the churka, and part by the sawgin. Tin- 

staple of the latter was reported to ha^’e been cut to pieces in ginning 

^7 
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juid it was valued at about \d. a pound less than that ginned by the 
c.hnrhi and from Id. to a penny a pound loss than that ginned by 
the foot-roller gin. Mr. Finney died shortly after his appointment 
and was succeeded by a Mr. Martin who opened a farm of 3,000 bighas 
of land at Danda which produced about 74 bales of cotton in 1832, 
of which 18 bales were shipped to Tjondon where the injury done 
to the sta])le by the sawgin was again the subject of unfavourable 
comment. In ]83l, the American cotton seed “failed from an 
insect which deposits its eggs in the pod before it has arrived at 
maturity, ])roducing a worm which destroys the cotton,” the first 
record, T believe, in the liistory of Indian cotton of the appearance 
of the lK))lworm. Egyptian, Pernambuco and Bourbon seed were 
also tried at Danda. It is unnecessary to give the details of the 
e.xperimenf'S year by year. It is sufficient to say that when they 
were finally abandoned in 1836, the report on them was that 
“with the exception of the Pernambuco, the foreign seed generally 
failed or yielded ])roducc scarcely su})eiior as a merchantable article 
to the indigenous Broach or Surat cottons. The produ(;e of the 
seed raised from the original foreign seeds was also marked by :\ 
gradual deterioration in quality in the growth of each suc<;essive 
year.” Dr. Lush’s experiments in the Southern Mahratta Country 
met with no letter success. This point is s}) 0 cially worthy of 
mention, for I have frequently seen the introduction of Dharwar 
American cotton iirto this country placed to the (redit of this 
gentleman. He started a farm at Seegee Ilulloe in the Dharwar 
District but. it did not prosper. Ho reported that the soil ap})eared 
lest ada]>ted to the culture of the white-seeded perennial, the 
Pernambuco and the Egyptian cotton, which last promised to succeed 
far bettor than the others. The entire crop available for shipment to 
Ktigland in 1831 only amounted to foin bales, two of white-seeded 
perennial, oi.e of American Upland, and one of New Orleans, and 
the value placed on them was from 7^d. to S\d. per pKnmd for 
“ Candlewdcks and jewellers’ purp)oses.” In 1835, undaunted by 
liis failures, or as Mr. Cassels somewhat caustically observes, by his 
successes which w’ere even more expensive than the failmes, Dr. 
Lush proposed in 1835 to add about 1,000 acres to his Suggee Hullee 
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farm. The Bombay Goveniment. however, tloolincd to a^rrtat. 
Writing at the end of this year, Dr. Lush reported that, witli"*the 
exception of the Jiatnralized Pernaral)iico ajul a late trial with the 
Kgti)tian seed, all foreign eottons of long staple had hoeome sliert. 
Re added that the American sawgin had been a failure. In I8:h» 
the Go\"ernment of Bf)ml)ay decided (»n the abolition of the experi¬ 
mental farms. Sir l^)bert Grant, the (lovenior, recorded his opinion 
that the experiment had l>eon tried suHieiently aiul luul failed. For 
the next few years Government contented itwdf with unsuccessful 
efforts to im})rove the churln. Nt)thit)g that had been dime had 
so far made any im])ression on the ryots and Sir John Hi veil Paniac.. 
the (loYm'nor of Bombay, pointed out that, no encouragement which 
had been extended could avail with them again.st the one circum¬ 
stance that dirty cottoti gave a })etter return than cleati. an (»|)inion 
which has been repeated at intervals ever .since. 

In 1838, the state of affairs at home once again caus<aI atlen- 
tioji to 1)0 turned to India. Urgent, memorials were sid»mit1.ed to 
the Oourt of Directors by the Hiambers of (’ommeiae of Manche.slet 
and Glasgow and the East fndia Assoc,iali<»n.s of Liverpool and 
Glasgow and were forwarded to the Governor-deneral with a 
despatih in which the memlntrs of the (\nirt sigJied themselves 
■’Vour affectionate friends,” a form of signature which it is to be 
regretted has fallen out of use in official correspondence. It i.s 
certainly somewhat less stilted than ‘‘We have the Inmour to Im;. 
Sir, Your most obedieirt servants.” 

The next stop, and a very bold one, determijied on by the (Join t of 
Directors,was the engagement of American plajiters for the purpose 
of instru(jting the cultivators of India in the cultivation and ]>ro]ier 
method of cleaning oottoji. (Jajhain Bayles of the Madras Army 
was deputed to engage exporieticed and com|H)tejit men India 
was then, I need hardly say, a much more unknown country in the 
United States than it is now, and, as was to be oxjKicted, he had groat 
difficulty in securing suitable men. lie finally recruited twolv’e 
and got them safely to India in Septemljcr 1840. Hireo of tlioiu 
wore allotted to Bombay, where they started work at Broai.-h. In 
1841-42, about 350 bighas of land were sown with New Orleans 
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seed whicli “ vegetated in a moat luxiiriant manner, growing strong 
and healthy, showing abundance of blossoms, but no sooner had 
the first rains ceased than it bec-ame blighted and stunted, from 
which state it liad never afterwards recovered.” The planters 
expressed the opinion that the American cotton plant could not be 
cultivated so as to yield a profitable return or equal the quality and 
quantity of the same plant in America. They thought, however, 
that the quality of the indigenous cotton might be improved. So 
little hope, however, had they of ultimate success and so discon- 
tent<*,d were they with the terms of their engagement that they 
resigned their appointments and returned to America. The aban¬ 
donment of the farm was at first contemplated, but, in coi'sequence 
of a memorial from the Bombay Chamber of C'omnierce, it was 
decided to continue the experiments, and another of the planters, 
a Mr. Hawley, was transferred from Madras to B()mbay. His 
efforts met with no bettor success than those of his predecessors. 
Tn 184:2-43, 475 pounds or ll| pounds per acre was all the cotton 
gathered from 40 acres sown with New Orleans, iSea Island and 
Bourbon seed. A solitary bale of Bourbon cotton was produced 
ill 1844. Tl\e tot.al expenditure in Broacli np to the end of the 
season 1843-44 was 1,21,462. The known and estimated value 
of the cotton grown amounted to Rk. 55,000 only, leaving a loss of 
Rs. 67,000 during four years, exclusive of (harges for inachinory 
from England. In 1847, the experiments were transferred to the 
ciiarge of Mr. Mercer, another of the Americian planters, whose efforts 
in Dili irwar will be mentioned presently. He went on leave shortly 
afterwards and in 1849 the Bombay Government resolved to abandon 
tlie experiments as useless. Tlieir only result had been “ to.show that 
some kinds of exotics such as New Orleans and Bourbon yielded a 
small crop occasionally when cultivated as garden plants with great 
<'are and expense and that by double the care and attention and more 
than double the expense of the native cultivation, a larger yield and 
lietter and cleaner quality might be obtained from the indigenous 
(‘ottoii than the ryots can produce, but not sufficiently so to repay the 
additional outlay: and, finally, that the native cotton when cleaned 
by the American sawgin was generally injured in its staple.” 
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Tlie history of the failure to establish exotics in Broach is < yj)ical 
of that of the experiments in most other (listri< ts. and I will jiot 
weary you with details. Khandesh had the benelit (»t the st*i vices 
of two of the American planters. Mr. Blount who was transferred 
there from (lorakhpur in the Tnited Pr«)vinces in 181.-; .and 
Mr. Simpson transferred from Matlras shortly afterwards. Ihe latter 
took over sole charge in 1810. when Mr. Blount was moved to 
Dharwar. The history of the twelvi* planters would form an inter¬ 
esting subject for a separate study if one had time to work it out. 
Mr. Simpson abandoned the idea of an experimental farm altogiither 
and entered into contracts with ryots for. the cultivation of Xrw 
Orleans cotton at the rate of lbs. 5 per biglia. with remission of land 
tax. About this period. Mr. Kljliinstone became ('(dhelor ol 
Khandesh and took a lively interest in the e.xtensicm. ot the c.ultJ- 
Vation of American cotton. Largely as a residl of his e.vertions. 


the area under it went up to 13,819 bighas in 18.M-o2, but the cn»p 
was a. partial failure owing to the <‘essaf ion «»f the rains iji S<*j>tenibcr. 
ajid Mr. Elphinstojic W'as comjielled to admit, that tlie. exjieriiiients 
had not been siuicessfid. fn 1854, the oflice of Superintendent of 
Experiments in Khandesh was al>olished. In S\irat, .Ahnu'dabad, 
Kaira, Ahmednagar, Satara, Sludapur. Thaiia, a!)d Katnagiri ui 
which district Mr. Elphinstonc again made <‘xt(msive trials, there is 
the same melancholy record of experiments undertaken and alian 
tloned. fn Belgaum, fortunes fluctuated to a greater e.vtciit. but 
1 wdll n.ot go into the matter as time is getting on and I w isii t<» pass 
to the one bright spot, J)haiwar. After Dr. Lush s failnr<‘s. whicJi, 
as I have said, later generations, with a jjerverted liistorical seus<‘, 
have magnified into simcess, nothing was dojie until J842, wdieu 
Mr. A. N. Shaw, the Colleidor, to whom more than anyone els«i 
belongs the credit which attacln^s to tlie introduction of Dharwui 
.tVmerican cotton, began to take an active ijitcrest in the, cultivation 
of exotica and grew some New Orleans se(*d in the llul)li 1 uluka. 
Mr. Mercer, who has already been mentknied. and who had been 
transferred from the United Pro\'iuces to Bombay, reported most 
favourably on the results, though he said that the staple was not 
equal to that of the same description of cotton grown in America. 
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Til 1843, Mr. Mercer was apjwinted to superintend a series of exjieri- 
ments in the Dhaiwar district and was given the assistance of 
Mr. Hawley, another of the planters, and of a Mr. Channing.. 
Land was selected in Koosighul in the Hubli Taluka, and seed 
was sujiplied by Hr. Wight from Coimbatore. In June 1843, 
Mr. Shaw issued a circular setting forth the advantages of 
the exotic cotton, giving instructions as to how it should be 
cultivated, and guaranteeing the cultivators against loss from 
bad seed. Five? hundred and forty-five acres were sown with 
exotics that year, including 183 acres of the exjierimental farm. 
Of th(^ laftm-. SO acres were planted with New Orleans and 03 
with llroach. 'I'hese two Varieties gave the largest yields. Five 
sawgins wer(‘ imported from Broach and Coimbatore and the whoh^ 
of the farm produce was ginned by them. It wjis decided to confine 
furtiior exjieriments to Broach and New Orleans. In 1844-45, 
the cultivation of exotics was extended to 3,740 acres. A second 
small ex])criinental fami was opened at Oarag and jJaced under 
the cal•(^ of Mr. Hawley. Mr. Shaw left the distri(;t at the begimiing 
of that year. At the suggestion of the Court of Directors, the 
Bombay (lo\'ernraent empowered his successor, Mr. Uoldsmid, to 
purchase Ironi 500 to 1,000 bales of cleanly picked ajid (iarefully 
ginned New Orleans cottoji at a])rice “ so much above that of cotton 
in the stat(i in whiih it is usually brought into the market as the 
ditTerences t»f real value will justify.” The Bombay Chamber of 
Commer<*e re]iorted on the Now Orleans cotton as short and weak 
in sta])le, and thought it Iwtter adapted for the China market than 
for (?xpoit to England. The Ooveriunent, however, shipped the 
whole }>roduce of the ryots as well as that of the farm, about 280 
bales in all, to Liver|)ool, where it fetcihed 3|d. a lb. against 4d. to 
for Jurats. At the beginning of 1846 it was decided to abolish the 
two e.vperimental farms, “as* being cidtivated precisely on the 
native system, they did not serve the purpose of model farms.” The 
only deviatioji which had been introduced was that cotton was 
planted for two years r\uming on the same land with indifferent 
success and it was considered that this prevented the planters from 
superintending the har\'estiiig operations of the ryots. The planters 
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were allowed to contnuit with ryots for the luiltivatioiioi New Orleans 
cotton under their own direction. They ac.cordin^dy <•« ml rat ted 
tor about 830 acres at the rate of two rupees ati acn* in t'.vfss t»{ 
Iki rent, the picking of the crops to be at their expt'iise and ih*' 
produce to belong to (Joverrment. Tlie details ol this arrangeinei i 
are, it will be noticed, not tpiite as <hn>r as they might lie. In 
1845-46, the cultivation t»f New Orleans increased to aeres. 

The contract system was abandoned after this one season as tlnae 
had lieen such a rapid increase in the land und(‘r New Orleans, and 
(Jovernment contentcHl itself with a virtual pledge to |»urelias(^ the 
crop, if necessary. The total c]uaJitity purchascal by (lovi'inuient 
amounted to 503 khindts. A little of it was sold in IVnuhay in 
conjuncitioji with <;otton from the other tnKperiiuental farms in 
Ikilgaum and Khandesh at aji average ]uice of Hs. ‘JD S j)er kliandi 
above that of ^Surats, Kumptas, atid Oomrawjdtees, In ISfth tin- 
cultivation increased to 22,331 aents and the ])roduee was. ui great 
j)art, bought by native merchants oji their own aecount at Us. l.» 
]ier khandi above the pricje of indigenous cotton. I hat. \eai Mi. 

I fawley resigned and Mr. Mercer left Dhaiwar for Khandi'sli. being 
leplaced by Mr. Blount. The number of sawgiiis in the disine.t had 
by this time increascid to 29. In 1848-49, live area under Amei [can 
cotton fell to 3,351 acres. Government ordered an empiiry whieli 
showed that the fall was largely due to the fact that, the cultivatoi s 
had been comijelled, or regarded themselves as comj.elled, t.> e.ulli- 
vate New Orleans and to the ditlic-ultk'S in getting their pnhuee 
ginned. More guts were provided in consec^ueiice, -md tin (<»11( (foi 

was authorized to purchase the whole of the (loj). ^ 

these measures, the cultivation again increasocl to l.i ,.373 aiac.s n 
1849-50, to 31,088 in 1850-51, and went on growing until it reachc-d 
178,682 acres in 1801-02. About 1858, the reputation of 
American cotton fell, this being due according to Dj . I orbes awe 

known name in the history of bay cotton to " 

and mixture of New Orleans with indigenous cotton. The clifferenee 
in price between Kumpta and Dharwar, which in 1850 51 ia< lecn 
from Id. U) lid., had fallen in 1859 to a farthing. Gr. f«ok 

steps to prev'ent the careless sowing of mixed Amciii-aix 
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indigenous seed and to secure that the sawgins should be kept in 
good order. This resulted in a marked improvement in the quality 
of the cotton. ^ 

We will stop our lengthy survey of the early history of Bombay 
cotton at this point. With the American Civil War and the conse¬ 
quent appointment of Cotton Commissioners for Bombay and the 
Central Provinces, and subsequently one for Cotton and Commerce 
with the GoVeiumient of India, a new ora in the history of Indian 
cotton begins. One fact I shoidd have mentioned Was the Cotton 
Adulteration Jlegulation of 1829, whi<’h provided penalties for the 
fraudulent mixing of good and bad descriptions of cotton, for the 
adulteration of cotton with stones, earth or salt water and for 
oxtH)sing it at night to heavy dews. ITiis Act did not extend to 
Bombay itself but, on the representation of the Bombay Chamber 
of Conimerc'c, a very similar Act was passed in 1851 for the 
islands of Bombay and Colaba. Neither of the Acds proved 
very elTective in prac-tice in stopping damping and adulteration, 
mainly because no machinery was ]'T*ovidcd for enforcing their 
provisions. 

As I said at the outset, you may have wondered why I havi? 
inilieded all this history upon you. But 1 think you will now agree 
that it has been usefid in showing you that almost every pi. blem 
which the Indian (.’ottOn Committee is attempting to solve dates 
from the early years of the British connection with India. You 
will now Ije able to realize some of the difficulties which confront 
the Coinmittce. You will see that from the outset England tinned 
to India as a source of supply of cotton but never succeeded in 
getting what she wanted. Whether the Committee will succeed 
in solving the question whether better cotton can be grown in India 
reniains to be seen. In conclusion, it will, I would suggest, be a 
usefid task for you to discuss amongst yourselves at future meetings 
of the Asso(!iation, why it was that the experiments with exotics in 
the various parts of the Presidency proved a failure, except in the 
case of Dhanvar, why it is that it is so difficult to prevent damp¬ 
ing and adulteration, and the various other questions which arise 
out of the early history of cotton in Bombay. 
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1. Healthy insects on stick. 

2. Unhealthy „ „ 

3. Young lac insect x 40. 

4. A female 4 weeks old. X 35. 

5. „ 13 „ X 15 

6. Young lac insects emerging from a female cell, x 4 

7. Male cell, 13 weeks old. x 12. 

8. Wingless male, x 12. 

9. Winged male. X 40. 




THE PBESENT CONDITION OK DAC GULTIV VITON 
IN THE PLAINS OK INDIA. 


BY 

C. S. MIS15A, H. A., 

First Assistant to the Imperial liiitamol'xjist, raaa. 


At a time whoii every mind is Imsy with M-Jicmes of (Icvrlop- 
moiit, when every effort elike of experts .md iiidustii:ilisis is 
employed on doing something to imjirove tlie gemojil end economir 
condition of the poorer classes, no exciisii should he needed lor 
calling attention to an industry whicli is as old esiahlislied as it is 
important, i'rom time immemoiiaj it lias forimul the means <d 
livelihood of thousands, if not millions, of the poorer i lasses of India, 
especially the aborigines inhabiting the outskirts of lorestsand such 
other areas where the hosts of the la<- insm t ahound. I’hat lac is a 
resinous secretion produced by an itiseet whi<h su<l;s the jiii<(i <d 
plants and transforms it into resin which surround.^ it l omplelely 
may not be known to soiiu; readers of this Journal. The secretion 
comes out of the epidermis of the insect which on (i.\posure haideirs 
into a deep red or orange-coloured siibstatice. semi-lrajisparent aial 
hard, breaking with crystallil^e fracdiue. 'Hu*, in.^ect belongs to a 
group commonly known as scale insects, ft is found growing sponta¬ 
neously on a large number of trees [f/a/Z/ t/a A a. Push Atjri. Res. 
Inst., (Revised edition), page 2]. At the time of emergence the young 
insect is one-twenty-fifth of an inch long, deep red in <-olour, with 
three pairs of legs, a pair of feelers, a small hent tube and a pair of thin 
hairs at the end of the liody (Plate XXllI, fig. If). It is very .sluggish 
in its movements and wanders about until it <!oraes upon a suitable 
spot to fix itselfi When once fixed it cannot Im removed. After 

( lOD ) 



AGRICULTURAL JOURNAL OF INDIA [XlII, III. 


4(R) 

fixjition it thrusts its Ijeak into the tissues of the stem and begins 
sucldng the juice. The sap thus taken into the body is greatly 
transformed and is given out uniformly through pores all over the 
body in tlie form of rosin, wliich after a few da}^s encases it 
completely. If the young insect is a female it remains fixed once for 
all. If a niale it emerges twice a year either as a winged or wingless 
little cieature (Plate XXIII, tigs. 8, 9), which after fertilizing the 
female dies. After fertilization, the female develops fast. .It takes in 
more sap, consecpiently exudes more resin and swells up (Plate XX Ilf, 
fig. (i). The lac-l;oaring branches are tlien cut olT and placed on trees 
having a sutticient numler of succulent branches. When the young 
insects liavc swarmed out, the old hui-bearing branches are removed, 
the resinous encrustation siiraped o.T with a knife, ground in a 
mill, soaked in water and washed. The pure animal resin thus 
obtained is mixed with colojihony and orpiinent, cooked ovoi- a 
alow lire and drawn out into thin sheets - commercially known as 
shellac. 

Within the last decade the industry has passed through Various 
vicissitudes. It has brought ruin to more than it has benefited, and 
the pity is that up to the present time the causes which hav-'e brought 
a bout such a state of a (lairs have not l;een well understood. No 
doubt., over-])rodu(;tion and the conseipient ov’^er-stocking of the 
Contiiienlal and the American markets have contributed to a large 
extent to the lowering of the prices of the crude material from 
which sliollac is manufactured ultimately. 1’he prices touched 
their lowest point a year after the breaking out of the present war 
and the man.ufaiiturers as well as the cultivators in the interior of 
the lac-growing tracts began to think seriously of either giving up 
the cultivation and manufacture of shellac entirely or limiting their 
out-turns. In fact the prices for shellac had gone down so low'— 
lis. ‘22 a maund—that it was hardly worth while cultivating the lac. 
The cultivator (oidd hardly recoup the cost of cultiviition and was 
keenly on the look-out for somethii>g else to grow. The prices for 
the crude material, conunorcially known as stiitk-lac, continued to 
fall till Jidy 1915, when fresli uses w'ere found for shellac. Its export 
then Wiis limited and it w’as declared a contraband of war. Rrom 



Lac cultivation In the plains op India 


-10? 


that date prices began to rise. Manufadtuiors ceased to make 
forward transactions and the cultivators, knowing that the. prices 
,woiild rise, hung on to their storks. 

' There was in the phraseology of the fStock Exchange “ all-ioiiud 
briskness.” The industry seemed to have taken a now loa.se of life. 
There were enquiries for more lac, all louiul. The manufacturer 
was willing to advance money oji tlie slrengtli ol the future croj) 
and the liitherto neglected cutlti vat or was the centre «d attention, 
and he too in order to make the most of the favourable times 
spared no pains to collect every granule of lac wherever it could lx* 
found. 


This .state of afl’airs eojitilined loi some lime, wlien with llie 
steadying of prices of shellac the normal ilow of tlie crude material 
again began. But in sjiite ot all this, tlie a itual cultivation 
of lac has remained as neglected as before. 'Fhe exjierioncc.s 
(if 1906 and 1907 were again rc|)caled. There was a general 
.scramble to collect as much material as could jiossilily be 
obtained from trees large and .small. Fresh and not well tliought.- 
out s(iliomes were launched, immediately and arc still being 
continued for extending the cultivaliou ol lac in areas whcie 
no previou.s cultivation has been done and where tin? <ilim.iti(. 
conditions whi<-h are an iin])orlant factor in the dovelo|.menl 
and subsequent acclimatization ot the lac in.soct. aio decidedly 
unfavourable. 

This short note has been written to draw the attention of the 
people who have cither started the cultivation oi «uo (.onlem 
plating doing so in the future. One remarkable thing in the stimulus 
afforded by the pre.sent abnormal ri.se in lu ic C'^ is that a larp numlier 
of persons have already either a<;tually starte<l liultivatioii (ir .in¬ 
definitely thinking of starting it in humilities \\hei<> suci-oss is \cry 
doubtful, and that fewer attempts have lieen made in hxjalities which 
at present practically meet three -fourths of the demand of the 

world. 

During the past fourteen years I have been watolung 
closely the trend of erents, and I thiiik it is much tetter to 
concentrate utteutiou on imijroving the local met o s 
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cultivation and storage in localities where the industry has been in 
(ixistence for centuries rather than to start cultivation in localities 
where success is doubtful and where the moral effect of the- 
failures is bound to act as a set-back to the budding industrialist. 


As has already );eeu stated by me in a note put before the 
Vresident of the Iijclian liydustrial Commission when he \isited Pusa 
in November 1910, India is the only country in the world which 
supjdies the market with shellac in its various manufactured forms, 
aial in (jonsequence the usual efforts have been and are being made 
by other countries to (iapture this monopoly. For the last few 
years the Japanese have been trying to grow lac in Formosa oji 
f^chleichem trijaga which abounds in the -island and knsumb* 


brood-lac was despatched from P.usa in crates especially made 
for the i)urpose. The plants were fii st potted in wooden boxes of 
special design to fa(;ilitate transport an.d, when thesti were 
established, they were inoculated with hisumh brood-hu; and 
S(Mit down to Calcutta in charge of a fieldman tw'^o months ahead 
of the swuirming of the young lac insetits. The Germans tried to 


exi;eriment with lac cultivation at Aniani in German East Africa. 


For this purpose Dr. Morstaadt took a small consignment of 


6(T'j' brood-lac when he visited this Institute nine years ago. Some 


Zizyplutu jujuba brood-lac wu\s also taken by Dr. L. H. Gough, 


Ejitomologist, Department of Agriculture, Egypt, when he visited 
Pusa in 1912 in connection with the introduction of Cotton 


Bolhvorms (Karlas j'ahia and Karlas lusulana) parasites into Egypt. 
But so far nothing is know'ii definitely as regards the success or 
otheiwi.w of these experiments. It is therefore all the more 
nece.ssary to put the industry oj) a sound basis by organizing the 
cultivation on scientific lines and in consonance with the present 
market requirements, and to, eliminate such factors as introduce 
an element t»f uncertaintv into the whole business. 

ft 


In years when the prices ri.se, as was the case from 1905 to 1907 
tand again during 1915 and 1910, attempts are made to oust the 
natural product from the market with a synthetic material. But 


* Schivichtnt IriJuijii. 


I 


t Zizffpkiia jiijuba. 
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the attempts prove abortive, as the coiistituents of th<' svntUetir 
product either cannot be obtaireil in Imllc or llie cost of maiutfiOi- 
• turing it leaves very little margin of prolil t.) the mainifacfnrei 
wherewith to push on its sale and to popnlaii/.e it, amoirg the 
consumers of the natural product. These aie some of the factor; 
which militate against the production of the synthetic product on a 
commercial scale. Fti the country itself ilu* short-sighted manu¬ 
facturers, eager to take full advaulage of the t«MU|)oiary rise iu 
prices, adulterate the natural product, fu fad. during years ol 
inflated prices, the proportion of tin* natural jnoduct - c<»mim‘r- 
cially known as stied-lac in the manufai ltired samples of shell.ic 
is so low that it retpiires great care aiul jitdgmenl to disciimimde 
the pure from the adulterated product, ft ihmidore hcliows 
every manufacturer of shellac to stop adulteration atsl concmilrate 
on the manufacture of a standaid article which will he of such 
excellence as to effectually debar the synthetic product from 
competing. 

A few years ago we tried to find out the icason of the ]»artiality 
shown by the consumers for shellac, which even in its standanl 


form is more or less adulterated with foreign icgreiliiMits sueli as 
colophony and orpiment, o\er seed-lac wliich is a piiie animal 
jiroduct and in whitdi the impurities cati la* easily <letected. ^^ith 
this object iu view samplesof stiidv-lac prodticeil at INisa were ground 
in a hand mill to a standard size of grain. Thest* w«‘io then soaloal 
tind washed with water- as per details given in fhdh'lm So. .^s'. 
Agricultural Research Institute. (]{evist‘d edition), page 20. 

But Ijcfore the last washing was given .Monoliydrated Sodium 
f'arlxmate at the rate of 8 oz. to a rnauiid (80 lb.) was added. 'Hie 
alkali was mixed thoroughly with the liai'd in the eUnrning vats 
and when the desired softness was felt water was added and straiT’cd 
through wire-gauze sieves of graded nie.she.s. I he washed material 
was aerated in the shade and was freipiently turned oNer to dehydrate 


it completely. This was repeated daily until the residtant product 
was a beautiful pale brown in colour considerably aiiperioi to 
the seed-lac obtained without the addition of the alkali. Hie 
treated samples wore sent to Me.ssrs. Parsons & Keith, Lotwlon, 
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and their report on the samples sent is quoted below in 
extemo- 

nBMARKM 

Kuaumb Untieated ... 4.'i9. per cwt. Good quality, only a limited sale. 

(Sfhleirhera - Rs. 24-11-3 a md. 

hijwju) (S21b.) 

Treated ... Ws. per cwt. Very line, bold clean soed-lau. Wo have 

-Rs. 46-10 9 a iiid. not seen any as ^ood as this before 

(82 lb.) here. There would be a good ready 

* sale if the pi ice could compete with 
tine orange shellao and Karachi seed-lac. 
In Karachi theie is a fairly large busi¬ 
ness done, but this quality would be 
pieferred by biiyeis. 

Ptitaa {liutea Untreated . IWs. per cwt. Small stick-lac, not very saleable, 

/rondom) -- Us. 19-3-6 per ind. 

Treated ... 15h. per cwt. Good quality, pale seed-lac, rather small. 

=Ks, 41-2-11 per The same remarks apply to this, 
md. 

“ Betore speaking with alisoliite (lortainty, we shall have to 
l(^st the samples marked ‘treated' to see that they are saleable, 
but judged by their aiipearam e buyers seem to l;o taken with the 
treated samples, especially the Kusumb. This class of lae has only 
heoii sliipped hero in small quantities so far from Mir/apore, and 
it occ.asionally fetches a high price for special purposes. To be 
sold in largo quantities it would ha\e to compete with shellac and 
tlio price would vary with the price of .shellac. 

“We believe the treated would meet with a ready market and 
would fetch, roughly speaking, double the price of the untreated. 
Based on the present price of shellac, we think you could safely 
reckon to sell the Kusumb treated in quantity at 85«. per cwt., and 
the Palas treated at 75s. per cwt. We should recommend a trial 
shipment <»f 20 to 25 bags of each quality.” 

From further trials made at Pusa it was found that if a larger 
quantity of Monohydrated Sodium Carbonate than that stated 
above was added or if the alkali was allowed to remain in contact 
with the animal resin for more than 5 to 10 minutes, the natural 
wax smrounding the grain of lac was washed away and the resultant 
product was rather rough and crisp to the feel. From figures 
obtained tlvrough the ccurtesy ol Messrs. Moran & Co., Brokers, 
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Calcutta, tlio total quantity of shellac expate<l ftoin C.ili utla 
during the past twelve j^ears, IDO/j— lOlG, was ; 



Cases 

Weight in inaiinOs 
(80 lb.) 

Price per nul. 

Tot.il i:il 

Ilf, 


1 

1 

157,5.36 




1*. 1 

lit. 

A. 


191)5 

3.'19.8)0 

87 

0 

0 

3-2.2(U,0SO 

II 

|i 

1906 ; 

156.502 

391,2.55 

107 

0 

1) 

ll.Sl)l.'J.8.'i 

0 

II 

1907 ' 

206.789 

516.972 

10-2 

0 

0 1 

5-2,731.141 

II 

II 

1908 

222.112 

555,2.80 

.57 

s 

0 

.■U.'.)-.* 8,600 

(1 

(1 

1909 

.3-22.006 

805.015 

:17 

s 

■ 1 

:!0.188.06-2 

s 

0 

1910 

289,996 

7-24,990 

10 

H 

u 

•J9.3ti-_',09.5 

0 

(1 

1911 

235,3:« 

.588,347 

37 

0 

n 

‘2l,7(>S,8.‘ltl 

0 

II 

1912 

254,141 

635.3.5-2 

:14 

0 

0 

•Jl.'IMI.lUl 

0 

II 

1913 

191,99.3 

i79.98-2 

46 

0 

0 

i-2.06-»,Sl-J 

(1 

II 

1914 

231,8.31 

, 579.6-27 

31 

8 

<1 

•J0..576,(i.vS 

H 

0 

191.5 

243,.502 

6 )8.7.55 

31 

0 

0 

•.'•0.6!I7.H70 

(1 

(1 

1916 

236,681 

.591.702 


It 

0 

3-2.:i 13.610 

0 

(1 



6.817.117 




:i.57,‘H)7..530 

II 

II 


Thus on 0,71 average over five and a half lakhs of nia\in<ls <»f 
shellac worth about thi’ee croroaof rupees have been sent out yearly 
from the port of Calcutta alone. Had similar ligiires 1 ceji olaaiii- 
able for the ports of 13ombay and Karachi it wiuiltl have l.otin found 
that over seveit lakhs of mauiids of shellac, worth over Onir croicts 
of rupees, must have boon exported Irotii the counl.ty annually. 
Had this quantity been treated as alroarly ihiscrileil above, there 
would have been a net saving of thirty to thirty-li\«* lal<hs(»f ruj:e<‘s. 
l;o.sido.s yie]di 7 'g a large quantify <d lac-d^e which might have leett 
standardized to a paste to faiulitate transport aiul to yi» Id a (••doming 
matter which, with prrjper mordaids. might lia\<* pr(tduc(Ml from light 
to fast colours. 


At the present time whoi7 the prices of slndlac arif (».scillating 
to such an extent, with a general tendency to iis<*. as will be .-(jen 
from the weekly quotations taken from Me‘(.'^l•s. Moran ik ( o. s 
weekly shellac I'cports,* it would be worth while .'•ending trial 


9th .Taniiary, 191S 

16th „ 

23rd 

30th „ ,, 

6th February ,, 
13th „ 

20th 

*27th „ 

6th March ,, 

13th „ 
mh 
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shipments of seed-lan treated as noted above. In the beginning 
the new })rand may be exjjeeted to meet with some opposition, 
as trade prejudices, however peculiarly they might have become . 
grafted in practice, die hard ; but if the quality of the new 
])rand be maintained at a uniform standard, it is expected that 
the consumers would gradually take to it and would give up 
the use of the shellac in its present adulterated forms. This 
change would do away with the necessity of storing stick-lac in 
bulk and thus allowing it to get “ blocky ” or coagulated.” And 
this is not a small item as every manufacturer would testify from 
his bitter personal experieme as to the cost of storing the stick-lac 
in bulk aiul preventing it from getting spoiled by insects which feed 
exclusively on the stored mate.dal irrespective of those which spoil 
the produce on the trees. No doubt, with a little attention to 
details, this loss can be prevented easily by clearing the godowns 
anmially and fumigating them either with carl)on bisulphide 
(vide BullHinNo. Agricidtural Reaeareh Institute, Pusa, Appen¬ 
dix 0) or with flowers of sulphur at the rate of 4 lb. per 1,000 eft. 
of space. Before fumigating, the godowns should he cleaned 
thoroughly and no stray lumps of worm-eaten blocky-lao should 
be allowed to lie about the interior. All old burrows, pits in 
the floor, and crevi(*es in the walls should be plastered over 
and the doors and the windows made airtight as far as possible. 
The weighed quantity of sulphur should then be placed in the 
Tot)ms in earthen pans containing vrater to (satch the overflow and 
the mass ignited. Doors and windows should then be closed and 
allowed to remain so for 24 hours, when they may be opened to 
let in fresh air. 

In order that a sufficaont quantity of stick-lac should be readily 
availalfle in the market, it wil^be necessary to improve the methods 
of cultivation practised in the different parts of the country. Prior 
to 1908 when lac-dye was a marketable item of considerable impor¬ 
tance it paid the cidtivator as well as the manufactiuer to pay for 
stick-lac which was rich in colouring matter. But now with the 
introduction and exteiisive use of aniline and other dyes, lac-dye 
has simk into insignificance and is not of much commercial 
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importance. With this change in the market the mlt ivainr has nm 
kept himself in touch. He still follows the .>1,1 anti.ioai,*.! syst,«jn 
removing lar before swarming has taken place. This. it 

does not directly benefit him now. is at the bottom of the shorta-.- 
in the supply of the crude material, and in spite of the pn.lili,-. growth 
of the lac insect it has not been able to hold its own against, tin* 
increase of parasites, predators, and other factors wltidi lestiicl. 
its growth. It is therefore but proper that steps should h,- taken 
to remedy those defects and to bring home to the .ultivaior that 
it no longer pays either him or the mamifa.ann‘r lo r olh-. t l.ic 
rich in colouring matter. This can be av.>i.l.‘d easily by remoying 
all the lac from the trees a fortnight lefore the swarming takes 
])la.‘e and putting it on treats already prun.al for the piirpos.*. 
The />cr atid the palas* stand ])riiiung well an.l with judi.ious 
and seasonable pruning their life and vitality could l,.t increased 
considerably—the primings may l.e utilized either for .•liareoal 
making or for fencing cattle enclo.sures. Our exp.M'ie.nce fni' 
the past fourteen years shows that the produce from pruned trees 
is richer in resinous contents than tliat obtained from itnja imed 
trees and that the successive la-oo.ls roat.td on ]>rnia*d trees 
are not so liable to disease as is otherwise the cas.D Tlie 
])resent is a very opportune time to bring about these .haiiges in 
the methods of cultivation, as with the high prices prevailing for 


shellac and in proportion for s(i<k-lac hu* the last lliree y.iars the 
cultivator has been able to recoup the losst^s sustained prior to l!U.'> 
and can well afford to spend a fair portion of Ids piolits in 
renovating the trees either by })ruiiii'g them or by making fresh plan¬ 
tations divided into blocks for the yearly and syslematio production 
of lac. Besides this, he should also see, that only healthy bro.id-ljic 
is brought and put oii the trees. This he can do easily by consulting 
the Plates XIII and XIV. in Bulletin So. .''v. Afiriculfuml Research 


InslittUe, Piisa (English and Hindi editions). He should also stvoid 
bringing or purchasing brood-lac from localities where parasites and 
predators are present in large nimiljers and thereby running the risk 


* Bulf.'! Jrondot'i 


26 
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of introducing them into new localities. Once these are established 
it is not only difficult but also expensive to eradicate them effectually. 
He should also arrange for occasional exchanges. Brood-lac froiQ 
hilly tracts is more vigorous than that grown in the plains from year 
to year. While purchasing he should also see that the brood-lac 
which ho wishes to put on his trees is obtained from a locality or 
localities where the climatic conditions are as similar as possible to 
those obtaining in his place. It is no good obtaining brood-lao from 
the borders of Nepal and experimenting with it at Allaliabad or 
Gwalior. Such trials are bound to end in failure, and should as far 
as possible bo avoided. Further, it is much better to use paZos 
brood-lac on palas, her on her, husumh on kusumh, and brood-lac 
from Ficus sjiecies on Ficus species. Though kusumh brood-lac is 
the hardest of all, yet from further observations it has been found 
that it is from business considerations safer to abide by the 
amended note given above. 

At present the distribution of lac culti vfition in India is practi¬ 
cally as shown in the map. In Sind the lac insect flourishes 
l)ost on the hahul {Acacia arahica), and over three-fourths of the 
quantity collected and exported from Karachi is obtained from 
this «)urce. Palas lac is mostly obtained in parts of the United 
Provinces, Bihar and Orissa including Mourbhanj, Central India, 
Rewah, Nagode, and Maihar, the northern and the south-eastern 
parts of the Central Provinces, some parts of Bengal and 
Bombay—Panch Mahals, Ali Rajpur and Deogad. Ber lac 
grows spontaneously in the Punjab and is cultivated at 
liurgpur, Mursbidabad and Dumkah in Bengal, and Manbhum 
in Bihar and Orissa. Kusumh lac is obtained in bulk from 
the Chota Nagpur Plateau and the Chhattisgarh Division in 
the Central Provinces, though it is more or less collected 
in almost all the lao-produoing tracts in India. Large quantities of 
lac on Ficus species are obtained from Assam, where it is also grown 
in the Garo and the Khasi Hills on mirirmh —a variety of tur 
{Cajanus indicus). 

With such diversity in the foodplants of the lac insect, much 
difficulty has been experienced in the past in obtaining healthy 
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brood-lac at proper times for starting nultivatioris nr making trials 
as regards the suitability or otherwise of the lac !ns<M t in new 
localities. The cultivators have hitherto neglected this source of 
income. The prices for the brood-lac and the subsequent transport 
charges have been so exorbitant in the past that it has not paid at 
all to start cultivation in iiow localities, ff. jjnwt ver, snitahle 
distributii^ centres are established in favonralde Imadities. tanv 
areas—hitherto of no oeonomi(t use to tlieir owians will Im« tapped 
yielding large and fairly constant (piantities of stu k-lac wliich will 
have the effect of steadying the prices of shellac it other factors 
remain normal. By the establishment of sucli nurseihcs vast areas 
»)verrun with pains, especially in the United Provinces. Ueiiiial 
India, the Central Provimtes. and Bihar and ()ri,s.sa. will bM-otric 
productive and will lieneHt direr tly th.» rural p(»pnlat.ion o! sudi 
areas. For the present the c.stablishment of a do/.en nnr,s.Ties 
distributed as follows would be ample : - 


Sin«l 

Central India 
Bombay 

C. P. and Berar 
Bihar and Orissa 
United ProvinceH 
Bengal 


2 nuisones. For tho -apply of Itahw brood lar. 


1 nursory. 

2 nui'HcrieH. 


For th(! supply <*l and kimumh 

l)rood lar. 


I nursery. For brood’lin*. 


By some such arrangement tho dillioiUties of iranspori. would 
be considerably lessoned, and the growffrs would hav. the. assuramv 
of obtaining healthy brood-lac at the proper time and at reawmable 

prices. 





KECENT INVESTIGATIONS ON SOIL-AERATION. 


PART I. RITII .SPECIAL REFERENCE TO AORICULTURE. 

BY 

ALBICHT rroWARJ), M.A., A.E.(’.S., F.L.S., 

Inijicrlat Ecotwnnc Bolanisl. 

I. IntroDUCTTG*,. 

The growing; of a (jrop is an exercise in applied physiology. 
This operation, as is well known, is only possible through the siniul- 
tancous o};eration of a number of soil factors—water, mineral salts, 
temperatiiiT and oxygen. What is not always fully realized is that 
if any oi'.e of the factors concerned, tor example, the supply of 
combined nitrogen, is in defect, growth is cheeked and stops altogether 
when this substance is no longer available. Nitrogen is then said to 
l)e a, limiting factor in growth. On the addition of a further supply 
of this substance, growth at once rc-commences and pro(ieeds till 
the crop is ripe unless some other factor becomes deficient. A 
crop, limited in growth by a deficiency in the supply of any parti¬ 
cular factor, is not influenced by the increase of other factors. Thus 
a shortage of combined nitrogen is not made up for by the appli¬ 
cation of jihosphates or potash or by increased irrigation. Just as 
the strength of a chain is limited by that of its weakest link, so the 
growth of a crop depends on the factor in greatest defect.' The 
chief object in soil-management is the removal, in advance, of any 
possible limiting factor which may operate adversely. 

The aeration of the soil is a factor in growth which has been 
greatly neglected in the past. The three substances involved — 
oxygen, nitrogen, and carbon,dioxide—are gases which are invisible 
and are not on the market in the form of artificial manures like 
nitrate of soda or superphosphate of lime. Only very indirectly has 
soil-aeration been recognized in the European literature on agriculture 

* .4 leoturo ilolivon-il to the imiian Science CJongross on Hlh Januaiy 1018. 

* In the case of the tempemturo factor, growth is also limited wlwn the optimum is 
exceeded. 
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ill the importance attached to a projier soil Soil tcxlurc! 

is ready important because of its iufluom-e on soibiU'nition. In 
this lecture it is proposed to refer to some ol (ho recent work on soil- 
aeration and to indicate the direction in whicli further invest iiMt ion 
is needed particularly in the irrigated tracts of India. 

II. Aeration and the Amn xT or ({nowiii. 

Ff growth is intiueneed by the aeration of the soil, the I'jyec.t 
of this factor should be apparent in any series cl c.nitnri's where 
all the conditions are uniform excejit the ventilation of the roots. 
A number of investigations have recently ])cen •arried out on this 
])oint from which the following e.vamjiles are taken. 

1. The effect of increased aeration on the root dereloi>nr nf of 
harUaj. This matter is dealt with in one ol .Mr. Hall's papers in I In* 
Philosophical Transactions (B, vol. ■2t)4, I!) 13). One t‘.vun[)le 

taken from this paper will sullice. 



Fig. I. Growth of barley in solutions aerated once a day (left! and aerated continuously (right). 

On the screen are represented two water cultures of baih v 
(Fig. 1). The bottle on the left was aerated once a day, that on 
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the right was aerated continuously. It is clear that both root 
development and growth depend on the amount of aeration. 

2. The. effect of soil texture on growth. The results published 
by Mr. Hunter in Vol. IV of the Proceedings of the Philosophical 
Society nf the University of Durham show the marked efEect of soil 
texture on growth. Various kinds of soil were used and the plants 
selected were sunflower, peas, wheat, and cress. Five degrees of 
soil texture were adopted as follows:— 

1. Soil in small lumps, loose. 

2. Soil fine, loose. 

» j, Arm below, with a loose surface. 

4. » Ann- 

5. ,, ,, hard. 



WHEAT PLANTS. 

Pift. ‘J. The eliect of soil texture on the growth of urees and wheat. 
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The r6Siilts obtaiiiGd arc shown oii tlie twf» h)lJowinfi slulcs 
(Figs. 2 and 3). 

The first (Fig. 2) shows theefiVol, of soil textiiro on flic -^r.iwfli 
of cress and wheat. Where the soil was hard, the cress steeds <) id not 
germinate. In the ease of wheat, the effect of the fextnr<‘ on root 
development is very clear. The closer the ])aeking, the poorer llie 
growth. The corresponding results with pcias are shown on the next 
slide (Fig. 3). 



PISUM SATIVUM- 

Fig. 3, The elfect of soil textura^n the growth of peas. 

Here the best growth was obtained where the soil was fine and 
loosely packed. Mr. Hunter next measured the effect of soil texture 
on the resistance to an artificial air current. It was found that 
the resistance of columns of soil was in accordance wit 
their textures. The results are to lie seen m the table ou 

the screen (Table I). 
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Table I. 

Soil texture and air uiooement. 


Description of soil 

Height in cm. 

Resistance 

offered 

1. Small lumps, loose 
«. Fine, loose 

:i. Fine, firm below with loose siii'faco ... 

i. Fine, firm throughout 

5. Fine, hard throughout 

35 

51 loose 

30 f firm 

35 

33 

1 unit 

2 units 

17 „ 

« „ 

310 „ 


3. The effect of addimj potsherds or sand to the Pasa soil.^ 
The soil at Piisa is a calcareous silt which readily forms a surface 
(irustand often loses its texture altogether after long continued 
heavy rain. The addition of one inch of potsherds to the heavy 
soils of the Botanical area increases the yield considerably. Some 
of tlie results obtained are given in Table 11. 


Table II. 

The effect of diluting Piisa soil tvith potsherds or safid. 
J. Wheat, oats, and tobacco. 


Crop 

Yield per acre 
of control 

Yield per acre 
with one inch of 

Increase per 

Percentage 

plot 

potsherds 

acre 

increase 

• 

lU. 

in. 

s. 

in* He 


Oats 

24 17 

28 

36 

4 19 

IS 

Wheat 

10 18 

19 

30 

3 12 

20 

Tobacco 

21 0 

23 

3 

2 3 

10 


2. Indigo. 


Kind of soil 

No. of plants 
measured 

j 

Average length 
in cm. 

Percentage 

increase 

Soil only 

50"{, Soil -i 50 ",1 sand ... ,... 

33 

367 

0 

36 

51-0 

40 

90'!o Soil -I lU'X, potsherds 

3:4 

48-3 

81 

70’'o Soil f 80% potsherds 

35 

509 

38 


'riiese oxiiinples, selected from many others, are sufficient to 
illustrate the main fae.t that soil-aeration is one of the factors on 
which the growth of plants depends. 


^ Uowurd, A. liuUelin 61, A>jr. Ret, Inti., FutJ, 1910. 
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The sirudui'e of the soil. 

To follow the subject further, it is iiecessury to rousi(l«>r the 
•structure of the soil and the relation of this stnn lnre to the root 
system of the plant. Plie soil coiisists of partusles with inter'.i‘nin‘j[ 
spaces between them known colleittively a.< the, jiore spae.e. Koi' 
every soil, the proportion of the volume of this pore space ti> the 
total volume of the soil varies with the closeness of packin^^ When 
the soil texture is good, the pore space is large. After heavv rains 
and when waterlogged, Kne silt-like .soils run together into a «'on- 
dition of close packing when the pore spa<a* is considerablv r<'tluced. 
Thus the volume, of the pore spae«‘ varies ae.eo.'ding to eircnnetanees. 
The pore space is taken up by two things water and air. The 
water occurs in thin films round the soil partiides. whil.* the .soil air 
fills up the rest of the pore, space. The next slide (Kig, I) repre.sents 
the structure of the soil, in relation to the root-hairs of a la op. 



WJ- 4 • > I.- of a pUnt. The soliit noil |<aitidea are 

lines. From the piliferousTayoi' of the root two root hai ia ailae. (After aaciia. j 

In the water Hlnis roun.l th.^ i«rti. lcs lll.■re is int..ns.. Im.I.iKieal 
.activity. New root-hairs arc coivlatiily hciii" |ii'iHtii<i"l In' the 
plant, which, for a time, ahsorh water atid Uissolvetl iimterwls an,l 
then die. Various soil bacteria are occupied in the dcccmpcsitioii 
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of organic matter. Both these activities involve the process of 
respiration. The working protoplasm in each case uses up oxygen, 
and carbon dioxide is produced as a by-product. The soil atmo¬ 
sphere is therefore constantly being chilled upon to supply oxygen 
for respiration and receives fresh supplies of carbon dioxide. 
Efficient ventilation is clearly essential if the air in the pore spaces 
is to ha kept fresh. Supplies of oxygen must pass into the soil 



0»percent 
faita iot? 6 


Fik. 5. Curves showioK percentages of 00, and of 0^ in soil air in Broadbalk dunged plot. 

from the atmosphere and at the same time the excess carbon dioxide 
in the pore spaces must diffuse out in the reverse direction. The 
pore spaces are the living rooms of a vast underground city the 
inhabitants of which require fresh air. 

It . is only very recently that investigators have begun the 
systeiiuitic study of the soil atmosphere in relation to the biological 
activities proceeding in the soil. Important and interesting results 
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,.re being obtained at Dobra Dun by Mosais. Hole a,„l |-„,a„ si,«|, 
and at Bothamsted by Dr. Rus^Ol and hia eolleaguea some of 
which have been published, li, general. Dr. Kussell end .Mr 
Appleyardl find that the oxygen and carlion dioxide curves are 
reciprocal the oxygen falls a.s the (uirbon dio.xide risi's The 
agreement is sufficiently close to justify the assumption that ihe 
oxygen is mainly used up in producing carbon dioxi.lc. One ol 
these curves is shown in the nexi slide (Fij/. 

These investigations also throw (Joiisiderahle lighi. f)n (lu> coiu- 
position of the gases dissolved in llu; wati'r lilius. Thest* eoulaiii 
very little oxygen but a groat deal of carbon dioxide as will'be 
evident from the figures in the next slide (Table III) 


Tahlk 111. 

Coffi'pcsitioii oj gos heUi (ibsorbiul bg .soil. Pri'ccnUnjii by voluhw,. 



1 

1 Weight of 

i 

1 voliniie of g.ix 

IVri'i'iittigi! 

I'Oni 


j soil used, 

■ lirni* 

1 Percentage 
|of iiioiNtiiro { 

1 ll■lllovl>ll ill 

posit ion of 

gas 


1 

' J 

• i 

T « 1 » 1 1. 1 « W S. \ 

tiiirlioiiN 

CO 

(I 

N 

Pasture soil 

1 35^: 

1 

‘JS 

Ist 

a) u.c. 

.V2 0: 

(.-7 

17-3 


1 

1 

‘ 

’>11(1 

:«) 

S4\S 

0-2 

irio 

•Soil cororod with vegetation 

1 

! 4fKl 

i , 

3rd 

1st 

■N) 

•^*0 

:vi c.c. 

!)!i| 

19 3 . 

0*2 

5-.5 

tf7 

76‘J 

( Broadbalk wilderness) 

1 


->iid 

30 

.'ti 0 

20> 

10 1 

Rich garden soil 



.'ird 

15 

OS 7 

0-2 

11 

i6N 

i : 

1st 

:«i v.v. 

SO •5 

0’2 

10 3 



1 i 

‘Jlld 

30 

09-3 

00 

0-7 




3rd 

n 

01 1 

00 

.'>■6 

Arable soil Broadbalk dunged 

extrneti 

id l.iti-r 

1 nb 

1 nth 

30 

iKI.S 

92-3 

0-0 

0-0 

;< 1 
7-0 

1 

1 

2i 

1st 

;{o 

10 S 

4 t 

81-S 

plot. 

j 


'Jnd 

30 

57 9 

I-s 

10 3 

Broadbalk unmanured 



3rd 

15 

9S-4 

0-0 

15-1 

Mi 

497 

m 

1-t 

30 c.i. 

0 3 

78 0 


1 

1 

■Jnd 

•J5 

lO-J 

97 

501 


The essential point is that the wafer lilms iire iixecodingly poor 
in oxygen but very rich in carbon ilioxide. As fbey are the seat ol 
an intense biological activity lor which o.wgen is esser.lial, it is 
clear that the consumption of oxygen in the film is equal to tlu^ 
rate at which it is renewed. Tlu‘ details relating to the gaseous 
exchanges between the pore sjjaces and the water films need mucli 
more investigation and a fnrthei* contribution has Ijeen promised 


^ BuE'jcll, K. J., iind Appu-.v<tia, A I'lur "f Agr .Sc, VII, I, Ittio. 
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]>y Dr. Rvissell. On physical grounds, we should expect that the 
water films would derive their supplies of fresh oxygen from the air 
in the pore spaces. The Hothamsted experiments, however, have 
drawn attention to another source, namely, the oxygen dissolved in 
the rain water^. Rain was found in most cases to be a saturated 
solution of oxygen which stimulated markedly the biological acti¬ 
vities in the soil. Tlie effect of showers of rain was found to be 
greater than that produced by water alone and could be explained 
by the influence of the dissolved oxygen in replenishing the supply 
ot this substance in the w'ater films. That rain benefits crops has 
long been knowj) and practical men have always felt that something 
more than a moisture effect is concerned. We realize now that 
rainfall supplies not only water but also oxygen in the most effective 
form. In future, we must think of the IndiaJi monsoon not as the 
distribution of so much rainfall over (jertain areas but rather of so 
much water rich in dissolved oxygen. 

It will now be clear that one of the essentials for the growth 
of plants is the maintenance of the oxygen supply of the pore spaces 
aiul of the water films round the soil particles. The soil must be 
kept ventilated or the deiiizens of our underground city will languish 
for want of air. Let us study the ventilation of our underground 
city in connection with flood irrigation as practised by the cultivators 
all over Northern India. The soil is alluvial in nature, fts texture 
deteriorates it it is flooded with water. As it dries under the hot 
sun, the surface bakes into a (irust largely impermeable to air. 
'riiat the crust is impermeable can be seen by immersing in water a 
])ortion of the hardened surface soil after irrigation. The air escapes 
sideways not through the surface skin. Kach successive irrigation 
destroys the soil texture still more and the surface crust becomes 
more and more impermeable to air. The effect of irrigation on 
alluvial soil thereiore interferes with its ventilation. The process 
removes one limiting factor, the want ot water, but it introduces 
another, namely, the need ot aeration. That this is so will Ixi clear 
from Table IV which contains the result of a recent experiment at 
Qucttfi. 


* UicliuiU-i, Jb!. H. Jour, of A<jr. He., VIII, p. 331, 1917. 
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Tarle [V. 

The iH^rodnctioH of a itetr Umitiiui futor after irriiiattoa. 


Number of waterings 


One 

Thieci 


Area in 

1 

1 Total weight 

Total , 

Yield of 

Bcres 

of jirodui'o 

Weight of ■ 

grain iut 


i 

1 

gi.iiii 

aoi 0 


Ih. 

m. s 

111. 

3-99 


.'•■.I ('. 

i:'. ‘J 

20.5 

, 6.‘)2() 

•J.'i 1 .-. 

'1 -':i 


IVi 

roiIiK'i iuii 


0 

•-T. 


Here the last two initiations i1i.> \ irld tlitdiiiili tlu‘ 

introduction of aiiolhcr liniitin;; lacfor tin* of soil-afiation. 
('loarly if wo coiiltl work out a practical»lc (a'Uipiaimiso li.'lwrun the 
needs of the soil for water and lor air iinder iniiiatetl eoi'ditions. 
an ininiediate advaiua* in a.urienlfnie would rrsnii. Tlii> lias 
recently been .accojiiplislied at the i^iietla Kxperiment Siaiion. I 
])ropose to indicate briefly the nianu.er in which it was «lone. The 
(Quetta valley is typii^al of tiie upland valleys of halnchislan. The 
soil resembles that of the plains of India and flic diaracterislic 
of the (diniate is the dryness ol tlu‘ air ami the amount of air move¬ 
ment. It is a dry, windy place. Irrijiated « rop> tluMcfoic reipiire 
an enormous quantity ol water. Iirifiated wheal is often wateia-d 
six times and the crop shows all the symptom> <d poor soil-aeration 
excessive liability to rust attacks, slowness in ripenin};.an<l shrivelled 
firain of poor quality. The irrigated wheal dries up lather ih.in 
ripens and the bright straw and shinii'g cha fl'which an* so chaiacler- 
istic of this crop arc not developed in the (Quetta \alley. It was 
obvious that enormous quantities (d valuabh* iirigation water were 
being thrown away to no purpose on the wheat erop. A method 
of growing the crop on a single irrigation was w'orked out wITu'h is 
now being taken up by the, cultivators. The method consists in 
making full use of the preliminary irrigation Udore sowing and the 
breaking up of rain crusts alterwar<ls. i he details of the method 
are to be found in the bulletins^ issued by the (hietta Exiau iment 
Station. Under the new method, tiie yields are often higlier with 
one irrigation than with si.x or se\en. Harvest is alKiut a month 

* H(»wanl, A., and Howard, ti. L. <’ 4 >,wl 7. 

QueU(u 191.5 and 1917. 
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earlier and the wheat ripens nornially and develops the characteristic 
colour of the chaff and straw. 

As the wheat crop on the Canal Colonies of the Punjab also 
exhibits definite signs of want of soil-aeration during the ripening 
period, I ventured to ])redi(5t that at least one-third of the irrigation 
water now used on this crop is wasted. The matter was put to the 
test ot experiment during the wheat season of 1916-17. The Punjab 
results are given in Table V.' 


Table V. 

ReauUs of water-mvimi experiments on wheat {Pnsa 12), atGungapur, 
flaripur, and Sargodhn m 1916-17. 


station 


Uniipapiir 

Haripiir 

SarKodha 


> No. of irriffa- 
; tions including 
' the prelimi¬ 
nary watering 


One 

ly 
1 « 


YIRLU I'ER AL'ItE 


Grain Hhma 

I 


AVKKAOK VIKLI) PEK 
ACRE 


Giain 


lihusa 


ni. H. 

12 19V 

« 31* 

S 12,V 


m. 8. 111 . 8. 

20 10 \ 

19 14 y 9 .34 

25 27V ) 


in. s. 
21 17 


Oungapur 

Haripiir 

Sargodha 

Gungapur 

Haripur 


Two 

IS 

0 

1 

1 15 

21 

»♦ 1 

15 

121 

Three 

14 

2.5 

II 1 

16 

8 


25 
2.3 

26 


S 

16 

32). 


16 11 


IS 0 

26 4 



An inspection of the figures shows very clearly that after the 
second irrigation water ceased to be a limiting factor and then 
began to depress the yield. Similar but still more striking results 
were obtained by Mr. Main at Mirpurkhas in Sind. The signific¬ 
ance of these results will be apparent when it is remembered 
that the annual revenue derived from irrigation works in India 
is about £5,000,000 sterling. Taking the Indian Empire as a 
whole, there can be no question that the water wasted every year 
would, if used to the best advantage, bring in a very large direct 
and indirect revenue to the State. 


* Annua) Report of tho Imperial Econoiuic Botani8t8. 1916-17. Scientific Reporla of the 
Fain Ayr. Hei. inat, 1918-17 
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TIT. Soil-Aeration ano (^caiaty. 

The quality of vegetable products, as is well knowu. varies 
. greatly with the locality. The (piality of the wiues of (haujpague 
and of the tobacco grown on certain soils in Cuba dejxMids to a great 
extent on the soil of these tracts. The trausI'ere?{(•(» of the viia>s oi 
Champagne or of the tobacco plants of Cuba to otlier |)laees does 
not mean the transfer of the special qualities associated witli tlu* 
wine and cigars produced in these lorralitie.s. 


What are the factors on which quality depends ' Tlie l»reed 
or variety is certainly one. A rough, shott-stapled cotton, for 
example, can never be transformed by alteration in thecMivironnwnt 
so as to resemble the best Egyptian or Sc*a Island type's. Such .1 
cotton can be improved toa limited extent but the' fibres wdlalwavs 
remain coarse and short. It is suggeste'd that l)e*side*.s tin* varie'tv. 
quality also depends on another factew, namely. aele*epiafe> soil 
aeration. Many examples can be qiiote'd in support of this vie'w. 
It will be sufficient to mention the* following : 


1. Barley. The barley crop is grown all over Englanel, tin* 
best samples being used for making malt. JA)r the* best Ix'er. 
the barley grain must be well fdled with starch sec as tec prexlnee* a 
rich, clear malt-extract. Such barl(?ys are always gre>wn on ligti! 
land where the natural aeration of the* soil is geeod and wlnre* tin* 
crop ripens off quickly. On stiffer soils, the; ae*ralion is bad, the* 
barley ripens slowly and the grains arc <dte*n poeuly filled with 
starch. Maltsters do not like these barle'vs as tlcy give a thin, 
cloudy extract. 


2. Tohacco. As is well known, the inte'rnal tobacco trade of 
India is enormous. Certain tracts such as the l^irganah Saraisa 
in Tirhut, Jais in the District of Rae'.-lTsercIi, anel the* Mustung valley 
in Baluchistan have achieved a reputation fer epiality which is 


well known in the trade. In all these j>]aces, the* soils which produce* 
the best qualities are those in which the aeration is much a bow 
the average. 

3. Cotton. Eecent investigations in the Central Provinces 
indicate that soil-aeration is one of the faator.s on which tlic staple? 
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of cotton depends. Mr. Cloiiston has shown that on the open 
laterite plains near Raipur where the soil is such that its texture 
cannot be destroyed by heavy rain or surface flooding, long staple. 
cotton of high quality can be produced. Further, the fibre of coarse 
C'otton like roseum is improved when this type is grown on these 
laterite soils. Similar results arc obtained with other crops like 
groundnuts and sugarcane. 

No scientific explanation of the part played by soil-aeration 
in the. development of quality has yet been put forward. The 
recent Rothamsted results however appear to throw light on this 
point.i ff we compare the carbon dioxide in the soil atmosphere 
from crop])cd and nncroppcd land, two marked differences disclose 
themselves. The curves .are to be seen on the last slide (Fig. C). 



. 11 . Daia. far JBroauJbaJk. cUmged cnfpedplot. 

- — Broadhctlh dunged fallow plot. 

Fig. 6. Percentage of carbon dioxide in the soil air of dunged fallow and 

of dunged crop land. 

During the rapid growth of the wheat crop in May and during 
the whole of the ripening period in August there is a great outpouring 
of carbon dioxide. This is produced at the expense of the oxygen 

* nusscll, E. J.. and Applcyanl, A. Jour, of Ayr. Sr,, VIII, p. 386, 1917. 
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in the soil air. It is easy to understand tlie j^reat; jn’oduefion 
of carbon dioxide in May. This is associaled with the intense 
•biological activity in progress iji the soil at this period. Tt is md, so 
easy to understand why so much oxygen is recpiired during rijwning 
and why so much carbon dioxide is produced. In India experience 
teaches us that crops never ripen jn’operly if the soil-aeration is 
interfered with during this period. A part of the cx])lanation is 


probably to be found in the fact that the line r»)ots l)egin to die and 
decay after the flowering period, but this does not e.xplain why tiie 
crop will not ripen unless air is supj)]ied. The changes in the soil 
jiir during the life of the crop have so far not investigated in 


India. A splendid field of applied research lirs unto\ic.lnal which >s 


bound to yield a rich harvest of results. 


IV. Some other Aspects ok Soil-Aeiiation. 

It follows that if soil-aeration is a growth fae-tor, aeration must 
influence the distribution of plants^ and prove to be. of im))ortaiiee. 
in ecological studies. Attention is now Iwingpaid to this aspect of 
the subject and results arc beginning to ap])ear. fn the Ihiitid 
States, Professor Cannon of the DcvSert liiborntory in Arizona a ml 
Professor Pree of the Johns Hopkins Ibiiversity iind that, an 
inhibition of root growth is caused in innneious '* 

decreased amount of oxygen in the soil atmos])lieie.- I In jioor 
conditions of soil-aeration are correlated with the ahsein-i ol \<g<.ta 
tion in the dry lakes of desert basins and the zonatimiof vegetation 
around these basins is possibly iji correlation witli the dilhreiit. sol 
aeration requirements of the plants involved. Piofcssor 
intends to visit India and to pursue his studies in this country. 

In India also, Mr. Hole has shown that soil-aeration is an 
important factor influencing the distribution o woot am s an 
giasslands. As regards the general importance o soi aera 
Indian forestry, Mr. Hole has kindly promised to place his v 

before the Congress. __ 

^ with 

‘ Tbo distrilration of gram m India w 1017 

0 / India, Special Indian Science Congress Number, p. . • 

» Cannon, W. A., and Free. E. E. Jour, of V. p. 127, ifllT. 



PART II. WITH SPECIAL REFERENCE TO FORESTRY. 


BY 

R. S. HOLE, F.C.H., F.L.S.. F.E.S., 

Forest Botanist, Dehra Dun. 

Mr. Howard has just emphasized the importance of soil- 
aeration in Indian agriculture, and I hope to convince you that it 
is no less important in Indian forestry. 

As we frequently have great difficulty in quickly estab¬ 
lishing a vigorous growth of seedlings in our valuable sal {Shorea 
rohusta) forests, a study of the factors influencing germination and 
the development of seedlings was commenced at Dehra Dun in 1909. 
Preliminary pot experiments carried out in 1909-10 showed that, 
whereas it was practically impossible to injure sal seed or seedlings 
by watering in sand into and through which water percolated rapidly, 
gennuiation could be materially reduced and the seedlings rapidly 
rendereti unhealthy in water-retaining loam and leaf-mould by 
keeping the soil constantly moist. It was immaterial whether this 
moist condition was produced by the addition of water to the soil 
or by diminishing the loss of water from the soil through evaporation 
or percolation. The injurious action was most severe in the leaf- 
mould which contained considerably more organic matter than the 
loam.^ Similar results were subsequently obtained with loam 
taken from a local sal forest.® In the latter soil the injurious 
action can be strikingly demonstrated by growing the plants in 
non-porous glazed pots, the drainage holes at the base of which are 
subsequently closed by corks when the seedlings are well established. 
In such cases, while evaporation can take place freely from the 
surface of the soil, no evaporation is possible from the sides of the 
pots and the water falling on the soil surface, accumulates at the 
base of the pot, thus forming an artlflcial water table at the base of 
the pot. In such cases when the pots are placed in full sunlight 

1 Indian Foreat Recorda, vol. 4, part I, pp. 17, 10 (1014^ 

• h. e., p. 30. 
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in the open and supplied only with the loeal rainfall, the seiHlIinfj.s 
begin to get unhealthy in about 10 days and. unless the (*oiidif i<»ns 
are altered, eventually die. 

Plate XXIV shows sal seedlings growing under these, oonduioiis. 
pots 7 and 9 being uncorked while (} and S have Ikvu eork<‘d lor 
52 days. Previous to corking, the numl)er of hojilthy plants in 
7 and 9 was exactly the same as that in 0 a?i<l S. Note th<i healtliv 
plants in 7 and 9 as compared with those in 0 and S.' Similar 
results can, however, be produced by a procedure which to some 
extent is the reverse of the abow, viz., l>y ojiening the dra inage holes 
at the base of the pots and then retarding evaporation from 
the upper soil surface by covering it with a. layer of dead leaves. 

For the purpose of this experiment seed is sown as before in the 
glazed pots, the drainage holes at the bise; of which are left o|hmi. 
WTien healthy seedlings have been thoroughly established, the 
surface of the soil in some pots is covered with a lay<‘r of dead .sv// 
leaves while no such covering is placed in the control })ots. H 
the soil is then kept moist in all the })ots. either by artificial 
watering or natural rainfall, the seedlings in the ])ots with 
dead leaves soon become luihealthy. Plate XXV, fig. I shows 
examples of such plants : 14 and 19 are pots with dead lea ves on the 
surface of the soil, while 15 and 18 are pots with no dead Ic^iws. 
When the dead leaves were placed in jiosition there were 39 hc..ilih\ 
plants in the former and 37 in the latter. Ihcc photograph was 
taken 3| months afterwards, and it will be seen that a numlK^r c)f 
the plants in the former have shed their leaves. 1 Utc XXV, fig. ^ 
shows the same plants a month later when nearly all tht p ants in 
pots 14 and 19 had shed their leaves. It is interesting to note that 
if the pots are filled with sand instead of forest loam no injnrions 
effect is produced by the dead leaves. Plate XX\ 1, fig- 1 « ^'ws sa 
seedlings grow ing in sand, pot 23 has dead lc‘aves on t sur aca, 
while pot 22 has no dead leaves. This photograph was to en 
H months after the leaves were placed in position and no injurious 
effect had been produced. In these experiments the layer of deac 


» India* fond JUcor<U, vol- 4-lU, P- 
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leaves was six leaves thick, which is roughly equivalent to the annual 
leaf-fail in a well stocked natural forest. 

Simultaneously with these pot experiments a series o£ 
experiments have been carried out in the Dehra Dun sal forests. 
These have shown that, whereas in the shade of the forest germi¬ 
nation and seedling development during the rains is uniformly poor, 
even when the soil-covering of dead leaves is removed and the soil 
dug, excellent seedling growth can be obtained if the trees are felled 
in narrow strips or small patches and the seed then sown in the 
clearings where the soil is exposed to the sun and air. In the former 
case the soil invariably contained more water and organic matter 
than in the latter and the unhealthy seedlings invariably showed 
more or less extensive rotting of the roots. That the injmious 
agent is here a soil lactor and not deficient light is clearly shown by 
the fact that if pots containing sand are placed in the shade of the 
forest, healthy seedlings with well-developed roots can be produced in 
them without difficulty. Plate XXVII, fig. 2 shows the development 
of sal seedlings in a cleared patch GO ft. in diameter, and figure 1 of the 
.same Plate .shows the corres})onding development in the shade of the 
adjacent forest. In both cases the seedlings are two years old.^ 

In all the experiments noted above, both in the pot cultures 
and in the forest, the symptoms shown by the unhealthy seedlings are 
the same. The first sign of disease is seen in the blackening and 
death of the tender root-tips and rootlets, the damage then spreading, 
unless the conditions are ameliorated, until the entire root system 
Ijecomes black and rotten. It is significant that above ground the 
seedlings may appear quite healthy with green leaves when a number 
of the deeper roots are dead and rotten. This appears clearly to 
indicate that the injurious agent is a soil factor and the symptoms 
convey the impression of a localized poisonous action rather than 
of a general starvation effect due to lack of essential food materials. 
Above gi’ound the first sign of trouble is seen in the leaves turning 
pale and hanging vertically downwards instead of remaining hori- 
zonta lly extended. Plate XXVI, fig. 2 shows healthy seedlings in the 
two pots on the left and in two pots on the right those showing the 

* Jndian fore^ Beeorda, vol. 4, part II (1916). 
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first signs of trouble from bad soil-aeration 13 da vs aftia- the pots 
had been corked. The leaves eventually turn brown and drtip oil'. 
•Organisms such us bacteria and fungi are usually absent I’reiu the 
diseased roots at first but nniy invade the damaged tissue laier. 
It must be noted that the injiuious factor may and indeed usuaily 
does cause severe damage in a soil which, althougli being mcisi. n 
still far from being in the condition usually associated Avith tin* teiuu 
“waterlogged.” Experiment has shown that lUd [mu- e(‘nt. of sal 
seedlings may be killed or serioiusly damaged by this I'actor when 
no water is standing on the surface of the soil and wlien theic! is a 
considerable water-free air-space near the roots. Again, although 
a moist condition of the soil undoubtedly increases the injurious 


action, it can be easily shown by water-culture e.xperiments tliat 
water in itself cannot be the injurious fa(dor. in Plate XX \ 111, lig. I 
are seen sal seedlings which have been growing in a water-culttue 
solution for four months and which show a vigorous developiuent 
of healthy roots especially near the apex. Asa genei.ii luh no 
difficulty is experienced in growing healthy seedlings in this w.iy 
Avhen air is allowed access to the culture solutions. 

In 1915 an experiment ciirried out at Dehra Dun sho\ve»l 
that when water was held in contact with the sal-Um'.>i lo.ini 
mentioned above in glazed non-porous pots it bet a nu 
charged with COj and impoverished as leg.iids its supp y 
dissolved oxygen. In 1910 a fiuther experiment showed that when 
rain water, with an initial content of 1 milligiam (aiii 7 in 
grams oxygen per litre, was held in contact with this soi m „ a', 
non-porous pots which were placed in full sunlight in tin; open, ic. 
COijrose to from 60 to 70 milligrams in two days while t le o.xygmi 
fell to 1 mUligram. After 28 days the CO, rose to 2.J0 milligianis. 
These changes took place in soil in which no plants A^re grmving 
and were therefore apparently duo chiefly to t ic ac ivi y o u 
living organisms in the soil. The diagram given le ow iiK ici e 
the changes in the dissolved gases observed in ram Avater w • ‘ 

kept in contact with this soil for 19 days in corked glazed pots whic i 
were placed in the shade and in which sal seedlings were growing^ 
In this case, the water added to, the pots had an initial content of 
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4'8 milligrams oxygen and 5 milligrams COj and the diagram shows 
that in 19 days the OOj had risen to 163 milligrams, this increase 
being correlated with a fall in the oxygen content which, at the end* 
of the period, was 1*2 milligrams per litre. At the close of this 
period, in 95 per cent, of the sal seedlings growii^ in these pots 
the roots were completely dead and rotten. 



Diagraoi showiug cliangus iu the dintiuived gasos fuuud tu raau watec which waa hold in 
contact with aol-forest loam fyt 19 days in oorkod pots. 

All the figures quoted above represent the quantities of these 
gases which were found dissolved in the percolation water drawn 
ofi‘ from the base of the pots. 
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Bo far as our experiments, therefore, have gone a1 proseiit they 
show that the injurious action on the roots of ttal seedlings is asst»- 
‘ciated with a very small oxygen and high curhon dioxide su}»ply. 
That a deficiency of oxygen may* Iw injurious to ro«)fs is usually 
accepted by physiologists and is indicated by such water-culture 
experiments as the one quoted l)y Mr. Ifoward. The eilect 
of this factor on the roots of sal seedlings still recpiires to Iw 


investigated. 

The effect of various quantities of (JO, gas on these, roots, 
however, has been tested by us, simultaneously with the pot ex]H'ri- 
nients mentioned above, by growing the seedlings in water-cultures 
and bubbling the gas through the culture solutions. 

So far as these water-culture experiments have gone at. pii'sent 
they show that, when the concentration of the gas reaches roughly 
500 milligrams per litre and above, the delicate root-tips and rootlets 
of vigorous sal seedlings are blackened and killed and the produc.liojj 
of new roots is inhibited, the ai)pearance of the danujged roots 
resembling that of those found in badly-aerated soil. Plato XX V111, 
fig 2 shows the root system of two sal seedlings which have boon 
gr own in water-culture for 19 days. The one on the right is healthy 
and was grown in an aerated solution while the (Uie on the left, has 

been gassed for two minutes daily, the concentmtion finally attained 
being fiOOmilUgrams CO^pr litre of water. The fact that the concen- 
tration'required to produce this injurious effect in watti ( U tuns is 
ooiisiderably higher than that which exists in the i«colat.on water 
taken from pots in which sal seedlings arc sulicriiig '.‘y*'' 
the injurious factor would appear, at first sight, to pu * o 
court as a possible cause. It is believed, bewever, that th« 
conclusion is not yet justified. During those culture t 

was noticed that those roots which hapiwncd to le near o e 
the gas tube were blackened and kUled when those lurther away ^ 
remained uninjured, and also that healthy roots were often podu.^ 
near the upper surface of the solution whic was in con ■ 
the air and fethest removed from the gas 
roota deeper down were obviously unhealthy. It m 
diSerenoes in concentration of this kind are even more marked 
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the soil than in water-cultures such as those dealt with above. It 
thus seems possible that extensive damage may be done to the 
roots when the concentration of COg in the mass of the percolation * 
water filling the pore-space in the soil is too weak to cause injury. 
It must also be remembered that in badly-aerated soil there arc 
apparently always two injurious actions at work together, viz.^ a 
deficiency of oxygen and an excess of GOj, and it is probable that the 
injurious action of COg depends largely on the quantity of oxygen 
available.^ There is reason to believe that a deficiency of oxygen is 
in itself injurious to the roots while such a deficiency appears to be 
invariably correlated with an accumulation of COo and possibly 
also of other poisonous substances. At present, therefore, it seems 
probable that the most reliable indication of the conditions of aeration 
in the soil will be obtained by deteTiiiining the quantity of oxygen 
and 00*2 existing in the soil and that we may define a badly-aerated 
soil as one in which there is a deficiency of oxygen and an excess 
of COg. 

T’o determine whether this is correct or not, further extensive 
experiments are required in which determinations of these gases 
should be correlated with careful observations on the root growth. 
In forestry it is important that wo should be able to determine 
quickly when the conditions of soil-aeration are becoming unsuitable 
for the healthy development of our trees so that the treatment may 
be altered without undue loss of time and before serious damage 
has been done. Analysis of the soil gases at present promises to be 
the best means of effecting this, and it is with the hope that the 
attention of some of those eminent chemists who are present here 
to-day may be attracted to the subject and that they will help 
us to elaborate easy and practical methods of soil-gas analysis 
suitable for application in the forests that the present paper 
has been written. 


^ Thus Kidd h is sUjw.x that, with 5 pec oent. ozygea, 0-12 par oent. carbon dioxide 
inhibits the goriuinatiun of seeds, whereas, with 20 per oent. ozygen, 20-25 per cent- 
carbon dioxide was required hi pnxluee inhibition with » temperature of 17* C. (Ann- 
Bol., XXXI, p. 457, 1017.) 
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^om wKat has been said above it will 1 h) situ tliat soil- 
aeration apparently depends uhieliy on : 

(1) The amount of water in tiie soil. 

(2) The amount of organic matter in the soil. 

(3) The number and kind of soil organisms. 

(4) The rate at which currents of air, 01 watw with (»xvgen in 

solution, penetrate into and percolate tlirongk the 
"' soil. 


In the saMorest loam used in the pot e.\:periments memioned 
above, bad aeration appears to d<‘pend chiefly <m the thn-r of 
these factors, but experiments have shown that soil text me inid rate 
of percolation are no less important. l*lat<; XXIX, liffs. I an<l 2 
show the growth of sal seedlings id the same age in porous ami dense 
loam respectively. In the latter the time recpiired (or }/' of water 
to penetrate below the surface was 750 se(;onds whereas in the 
former it was 46 seconds. Note the resjKUjtive root growth of the 
seedlings in the two cases. In dense soil g*!rmination is redncetl, 
more seedlings die during the rains of bad aeration and of drought 
during the dry season owing to poor root dev(dopme,nt. 

It is important to note that the various agencies which m 
lluence soil-aeration can be controlled to a consitlerable extent, hy 


ordinary forest operations apart from the obviou.s but. »‘Xj)en.''i\'(! 
methods of draining and soil cultivation. Thus (he (plantity of 


water, of soil organisms, and of organic matter (jan be la^gubited by 


varying the shade and ipiantity of dead 


leaves added to the soil and 


also by the controlled use of lire. Texture is also intliKmced by the 
amount of organic matter in the soil and also by such factors as the. 
grazing of cattle, both of which are capable o( regulation. In sonu! 
cases the temporary encouragement of the growth of certain grasses 
and other herbs, the roots of which are much sought after by sucli 


forest cultivators as rats and pigs> is an important factor in 


improving soil texture. The felling of trees and the subsequent 
decay of the subterranean roots is also an important fact*)!* in 
inllueucing soil-aeration, a point which has recently l)een em[)iiasiz(-*d 
by Mr. Howard. There is thiLS good reason to believe that, 
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provided we can elaborate a method, by soil-gas analysis or 
otherwise, of quickly and accurately identifying a condition of bad 
soil-aeration, we shall, at any rate in many cases, be able to apply * 
the necessary remedy. 

As regards the general importance of soil-aeration in Indian 
forestry, it must I think be accepted that this factor is of primary 
importance in the case of the sal, the only species which up to date 
has been studied in any detail in this connection and regarding 
which our knowledge is still very imperfect. In the moist forests 
of Dehra Dun it has been shown that the establishment of seedling 
growth depends primirily on this factor, and Mr. R. S. Troup has 
recently shown that this is also the case in the moist sal forests of 
Bengal and Assam.^ In the latter case it is interesting to note 
that subjecting the forest to fires is now said to be improving the 
seedling growth. Apart from the question of the establishment of 
seedlings, Mr. R. G. Marriott has recently ascribed the poor develop¬ 
ment of older trees to this factor and suggests that, owing to it, the 
trees nuiy practically cease to grow during the rains which ought 
to be the period of nioit vigorous growth.^ 

Finally, it is interesting to note that, although the sal root 
fungus Polyporus Shorece is widely distributed throughout the 
sal forests of India, so far as is known at present, it only causes 
serious damage in those wet forests of Bengal and Assam in which 
the conditions of soil-aeration are known to be particularly un¬ 
favourable. Bad soil-aeration by producing a diseased and sickly 
condition in the roots may be a factor of great importance in 
facilitatii^; the attacks of injurious root-fungi of this class. It is 
interesting to note from an ecological point of view that the natural 
distribution of the sal appears to be regulated largely by this factor. 
Thus good sal forests are not known to occur on really wet soils 
unless theijp soils consist chiefly of gravel and sand. On loam the 
best sal forests are limited, so far as we know at present, to those 
areas which are well drained and where the soil texture is good. 


^ .Vote on Ike Fonuta vj the Dmn, Simla, H>16, p. 
• Indian Foreder, vol. XLllI, p. 444. 
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^e»e facte of dictribation accord precisely «itlr .b„ rcaclts of ffa, 
Detaa Dun pot exf«r.mente which have chow., th,„ whereas on 
well-crated ^nd it la practically impossible to ftivo loo mueli waler 
to tal scdlings, the latter are very suswptibic to injnrv hv Im,| 
soil-aeration in loam.^ 

There is good reason for believing tliat several other speeies 
of om moat valuable Indian trees are no less siiseejftible than ttal 
to the influence of soil-aeration, and, speaking generally, tiiere <di,n lie 
little doubt that this factor is of great importance in Indian forestry 
whether considered with reference to its elfect on the healthy growtii 
and development of seedlings and trees or its pfissible connection 
with injurious diseases or, finally, with regard to its ecoh.gical 
importance in influencing the distribution of sf)ecies and tyi>i'!!s ol 
vegetation. 


Before leaving this subject 1 venture to suggest, that the fol¬ 
lowing, which of recent years have attracted much altentioji, tnav 
possibly be found to be primarily cases of bad soiJ-aerat ion. Picker¬ 
ing s experiments at Woburn have denionstrut<Kl the injurious 
effect of grass on fruit trees, which has been attributed to the 
presence in the soil of a toxin which is either producetl directly hy 
the grass roots or from the organic remain.s of such plants. A (hmsc 
growth of grass is correlated with an accuniuJation ol dead roots, 
leaves, and other debris in the surface soil, which wouJfl orditiarily 
encourage the rapid reproduction of the soil organisms engagetl in 
the decomposition of organic matter. W'e siioiihl naturally <‘.\j)ect 
that rain water, percolating through such a luycr of grass, wonld 
tend to be deprived of its oxygen by the numerous livijig grass roots 
and soil organisms and would become heavily charged with CO,. 
Bickering notes that when such “ toxic ” water is expo.se*! to the 
air for 24 hours its toxic property is found to have entirely 
disappeared.® Exposure to the air would tend to make good a 


^ That soil.aoration mflucnccD the Uistributioii of ly|NB<*f vi-gd ilioii ..(Ju t ili.m W 
loitjst ia imjicated in/ndtaw iWesf Alemoir^t Hot-, V"l. 1, I, p, 4(! (Hill) :ii»'l m 
XLU, p. 344 (ipjg j 
• Anttab of Botang, 31, p. 1S4, (1917). 
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deficiency of oxygen and to dissipate an accumulation of CO, 
by diffusion.^ 

The work of Russell and others at Rothamsted has shown that 
in soils whicfi are kept moist, warm, and richly supplied with organic 
matter plant growth is frequently unsatisfactory and this is 
correlated with an exceptional development of the larger soil 
organisms such as protozoa. May not this unusual development 
of large organisms be responsible for a deficiency of oxygen and an 
accumulation of carbon dioxide, and thus for a condition of bad 
soil-aeration ? 

In conclusion, although 1 have enjoyed the privilege of 
putting these points before the members of the Science Congress, 
it must not bo thought that I, personally, can claim the credit for 
such results as have already been obtained. For the recognition 
of the importance of soil-aeration in practical forestry we are 
indebted to the careful observations of forest officers like Messrs. 
R. y. Troup and R, G. Marriott, while as regards the experimental 
work carried out at Dchra Dun the lion’s share, includii^ all the 
chemical work, has been done by Mr. Puran Singh, our Chemical 
Adviser, and his assistant, Mr. T. P. Ghose, who have carried this 
through under great difficulties and under constant heavy pressure 
from other duties. 


^ Mr. Howard made aaimilar auggcatiou in 1915, aee “Soil Ventilation,” Pum Aijr, 
Utn. Insl. iio. 52, pp. 22, 23* 



PRESENT POSITION AND FUTURE PROSPECTS OF 
THE NATURAL INDIGO INDUSTRY. 


BV 


W. A. mvis, H. St:.. A. I. 


Indign Remtrch Ohnnisl to the ({ovn-tinirtil of lodm. 


III. THE FUTURE OF NATURAL INDIOO IN INDIA. 


Having in the preceding .article (AfjrieiiUiiml .Jnunml of Imlin, 
vnl. XIII, page 208) deaerihcd the existing methods of indigo 
oultnre and manulacture, I will now consider the jmssiliility of 
effecting improvements in these. It is (dear that Veiygreat improve¬ 
ments can bo made and after two years’ study of the (pieslion I 
liave formed the opinion that the future of natifral indigo is by no 
means a hopeless one provided ste|« are hdcen to realize such 
improvements as are clearly possible. The tale of natural mdigo 
will be determined by several factors, ea.d. of whnd, luis its own 


special importance:— 

(a) Improvements in agriculture. , , , . , 

(b) Improvements in actual manufacture, either by chemua.1 

or bacterial means. 

(e) Improvements by botanical selection. 

(d) Improvemento in methods of marketing the product. 

(e) Improvements in bu-sincss organization. 

I will now deal with these different (iiiestions m turn. 


(a) Improvements in Agbioultitre. 

The agricultural side of the problem is to my mind the most 
serious one in Bihar at the moment and the one needing most 
immediate attention. On the other hand, it is on this side that, 

( 441 ) 
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from the evidence now available, most immediate improvement 
seems possible. Such improvement must however necessarily be 
gradual and a matter of time. Whether natural indigo can hold 
its own in the future against the competition of synthetic, is mainly 
a question of cost of production. If the cost of each pound of natural 
indigo can be lowered so as to enable it to compete with synthetic 
in price, providing the natural indigo be put on the market in the 
same convenient and standardized form as the synthetic, there is 
every reason to believe tliat it will be able to hold its own against the 
synthetic dye. The dominant factor is undoubtedly the price per 
unit of indigo tin. 

The possibilities of natural indigo are best made clear by the 
following considerations. High-quality Java indigo leaf contains 
0*7 to 0*8 per cent, of indigotin^ at the time when it is ripe for 
cutting. Now a yield of 100 to 120 maunds of green plant per acre 
can be obtained on lands in good condition., and the plant will contain 
about 50 per cent, by weight of leaf. The following table gives 
the theoretical yields in seers of 60 per cent, indigo per 100 maunds 
of plant for different percentages of leaf or plant and for different 
percentages of indigotin in the leaf:— 

Table I. 

TJiemetical yields of 60 per cent, indigo per 100 maunds of plant. 


Per cent, ot 
loaf on plant 

YlIEtD IN SEBRS OF 60% INDIGO WHEN TBE 

LEAF CONTAINS 

1 

1-0% , 

1 

1 

0-8% 

0-6% 

IIIIIIQ 

40 

26-70 

214 

160 

13-35 

50 

33-33 

26*7 

20-0 

16-66 

60 

40-00 

S2'0 

24-0 



The numbers of this table also give the yield in seers of 60 per 
cent, indigo per acre if each acre be assumed to yield 100 maunds 
of plant; if the yield of plant per acre be as high as 120 maunds 


* RawBon’s onalygcs of Java indigo leaf (see Report to Bihar PlaiUera' Aaeocialion, 2nd 
Edn. 1907) in several instances shoved 0*9 and even 1 per oent. ot indigotin. Nearly i|009 
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(and in some of the bettor soils of Bihar at the present time the yield 
is actually greater tlian this) the following table give's the U'sult : - 

Table II. 

Theoretical yield of 60 per ceM. indiffo on the (mumptioH that vneh 
acre yields 120 mamtU of cfreon phuii. 


Per cont. of 
leaf on plant 


4U 

60 

00 


Yield is 8kers op&l'.’i ivhiuit when thr 

I.K (R rONTAINH 


1-0% 

()-8% 

OT.% I 

0'5';,'i inilii'othi 

.12*0 

25-7 

1!)-J 

160 

40-0 

;i2-o 

24 0 

200 

4S0 

:18-I 

2S-S 

24 0 


These figures arc useful in forming an idea of the possibility ol 
natural indigo competing in price with synthetic in the future. 
Provided that the agriculture be improved so that the yi(dd of green 
plant be brought up to the level of, say, 120 maiinds per acre an.l the 
methods of manufacture improved so that the whole of the dye stufT 
of the plant be extracted, we Will now show tloit tlui natimil dyt^ 
should be able to compete very favoumbly with the syntlndie, 

article. t • i 

The German price for synthetic before the war in the UniUwl 

Kingdom was U. per lb. for 20 per cent, paste,i whudi would be 

•vialyse. made by Paraoll {Be.poH of SiM S0,t!on,^m ^•xtraonl.nary variation- ... 

individual plantfl^ tho following table aumiaarizing t r '»u 

1910 . ao o® 

;j!i . It It 

. . «... in Ml» leaf UP to A maximum whiHi ik 

Tbo oontent of indigotin apparent y more n ’ tj„. „„i,nnry .lava 

roachod Romowhero about the timo ol cutting. „u,„l>. r of diff.T.-nt varii-fM-a (many 

plant now gn>wn in Bihar m work shewn that thca. vari.iti.-a diff-r 

diSoreooea aro obrioua merely to th'i eye) and L. m 

widely in indigotin content. analvm-.l their plant by the prsulphate 

It Shonld bo noted that both Parnell an. , by the writer last Bcaaon this 

method. From a laige number of comparativo 4^0 more corr.-ct 

method apparently girea reaults wh.oh are ' ^^.^^ative estimate to assume that 

values obtained by the isatin method. It w therefore a wnw rv 

ffooi qo^ty Java plant oontaiM 0-7 hdd <A Irsdia OUtce. September 

‘ See Procuiinga of Ae Conference on NMurai, ^ 

20. 1915. 
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equivalent to 60 per cent, natural indigo at 2^. per lb. or Rs. 112 
per maund of 74*66 lb. As regards the actual cost of production 
of natural indigo, planters’ opinions differ, but Mr. D. J. Reid,, 
one of the most successful planters, stated at the Delhi Conference^ 
that with a yield of 35 i^eers to the acre, natural indigo could be 
produced at Rs. 40 a maund. Mr. G. R. MacDonald hesitated 
to accept this figure and “ taking bad years into account, doubted 
whether tlie average cost of production would be less than Rs. 80 
a maund.” It should be pointed out here that Mr. Reid’s estimate 
is based on the. assumption of a steady output of 35 seers, whereas 
Mr. Macdonald’s takes into account had years in which the crop 
would give considerable lower returns. Mr. Bernard Coventry, 
C.I.R., late Agricultural Adviser to the Government of India, has 
recently expressed the view that if at his factory (Dalsing Sarai) 
“ we could only grow the plant property, it would give us at least 
20 seers a bigha and with such a yield I would undertake to undersell 
synthetic indigo at practically any price.” Mr. Reid, it should be 
pointed out, has since 1905 been one of the largest growers of the 
Java plant—in the year 1911 and 1912 for example, he liad nearly 
2,500 bighas under Java indigo®. 

Table II given above shows that with Java indigo plant contain¬ 
ing 0*8 per cent, of indigotin in the leaf and yielding 120 maunds 
of plant, 50 per cent. of. which is leaf, to the acre, the theoretical 
yield of 60 per cent, indigo is 32 seers. If the quality of the leaf 
were increased by careful selection (and the writer regards this is 
quite possible in view of Parnell’s early experiments at Sirsiah, 
carried out under most disadvantageous conditions) so that the 
average amount of indigotin in the leaf were 1 per cent., so high a 
theoretical yield as 40 seers of 60 per cent, indigo would be possible. 
If by suitable selection the-proportion of leaf to stick in the plant 
were at the same time increased, so that it contained 60 per cent, 
of leaf containing 1 per cent, of indigotin, the theoretical yield 
would reach the enormously high value of 48 seers to the acre. 

1 Proceedingtt oj the Conference on Indigo held at Delhi, Febraary 22, 1916. 

* See hia article '* Tan years' practical experience of Java Indigo in Bibar,” Agriculiural 
Journal of India, vcl. XII, part I, January 1917. 
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The d^erwratiw of Bihar irditfo soUs and the nemsiiy of proper 

manuring. 

In the writer’s opinion the most important immediate factor 
in the indigo problem is that the deterioration of Bihar soils, which 
has followed neglect of proper manuring in the peat, should he 
remedied. On the promptitude of the adoption of remedia I measures 
will largely depend the possibility of natural indigo being produced 
in Bihar at a suffiisiently low price to Cfompete with the synthetic 
article in the immediate future. 

In a special pamphlet^ recently circulated to Bihar Planters, 
the writer has dealt at considerable length with the evidence which 
shows that, during the past 20 years the indigo soils of Biluir luive 
been rapidly stripped of fertility owing to the using up<»f the small 
reserves of available phospliate. It Ims been pointed out that 
unless proper manuring withsujierjihosphate is inmediatdgmhpU'il. 
there is every indication that during the. next few' y«‘ars the yiehl 
of indigo per acre will fall off throughout Bihar in an alarming 
manner and that it will then become alwolutely imjwssible for natural 
indigo to compete with the synthetic dye. the final extinction of 
natural indigo will then be certain. 

The indications of deterioration of the soils of recent years 
arc numerous. Not only is such deterioration clear from actual 
analysis of the soils but wherever proper trials with superphosphate 
as a manure have already been made, the re8]M)nse has been remark¬ 
able, showing that the deficieiny ij' ])hosphate has been the princi))nl 
trouble. 

When the Java plant was first introduced into Biliar and the 
early difficulties in the way of its cultivation Imd been overcome, 
the returns from this plant were so remarkable that it was 
confidently expected tliat its general adoption woiihl save the indigo 
industry. In many cases the produce of indigo per higha wa.s 
from three to four times that given by the old Sumatrana plant- 
two and even three heavy cuttings of leaf were obtainable. The 

» Indigo Publication, No. I, A Study the Miyo Soil* of PP- « (****)• 

W, A, DaTis, .. 
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data given by Mr. D. J. Reid in his article “ Ten years’ practical 
experience of Java indigo in Bihar ” are very instructive. In the 
year 1906 to 1907 we have the following comparisons :— 

Table III. 


Behand Head Factory, Season 1906-1907. 


Java Inoioo 

SoifATRANA Indigo 

Cuttings 

Bighns 

Indigo 

1 

Produce per 
bigha 

1 

Oiittinge 

Bighas 

Indigo 

Produce 
per bigha 

] 


Mdfl. Sri. Ch. 

Srs. Clitks. 



Mds. Srs. 

Srs. Chtks. 

Ist 1 

1 66(i 

172 31 8 

10 6 

1st 

712 

73 10 

4 2 

2nd 1 

1 645 

100 23 12 I 

9 15 

2nd 

171 

4 10 

1 0 

3rd 

m 

21 14 4 

2 13 



. 

. 


Total ... 

354 29 8 1 

23 2 


Total .. 

77 20 

6 2 


Bhagwanjnir Factory, Season 1906-1907. 


Java Indigo 

Sumatrana Indigo 

1 

1 

Cuttings { 

i 

1 

Bighas 

Indigo 

Cake produce 
per bigha 

Cuttings 

Bighas 

Indigo 

Cake produce 
per bigha 



Mds. Srs. 

Srs. Chtks. 



Mds. 

Srs. Chtks. 

1st 

m 

42 18 

12 12 

1st 

670 

90 

6 0 

2nd , 

1171 

44 16 

15 2 

2nd 

230 

24 

4 21 

3rd ' 

53 

11 14 

8 9 





Total ... 

98 8 1 

.36 7 


Total .. 

123 

10 21 


At Belsanl Faetory the yield of indigo per blgha (whieh is the 
principal thing for the planter) was more than four times as great 
with Java indigo as with Sumatrana ; at Bhagwanpiir it was s%htly 
less than four times. The yield of cake produce per bigha reached 
the remarkably high figui^e at Bhagwanpur of 36 seers 7 chattaks 
{i.e., 41 i seers per acre) whilst at Belsand it was 23 seers 2 chattaks 
(i.e., 27 seers per acre). In fact, the value obtained at Bhagwanpur 
actually exceeded the value of 32 seers per acre corresponding 
(according to Table II) with the theoretical yield of 60 per cent, 
indigo from 120 maunds of green plant to the acre, with a leaf 
percentage of 50 and an indigotin content of 0*8 per cent.; it even 
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exceeded that possible with plant containinp; fio per eent. cd leaf 
with the other factors the same. At Belsand (where it will he shown 
. the soil is inferior to that of Bhagwanpiir) the yield per biglui 
was somewhat lower, but still so high as 23 sei'rs. 

The significance of the above results litvi in their elearlv 
demonstrating the possihility in actual estate praetuie of obtaining 
very high yields of indigo per aitre from the Java plant, when the 
soil conditions are favourable. With such yields as 3r> seers to the 
acre, Mr. Reid (see page 444) lias <!aleulate<l tiuit natund indigo 
could be produced at Rs. 40 per raaimd, whuJi is far b<‘Iow the 
actual pre-vrar selling price of synthetic indigo (Its. 112). With 
such a yield it should be an easy matti'r for natural indigo to 
compete with and hold its own against the syntludut ]iroduet. 
Even with the considerably lower yields obtained at Belsand 
(23 seers per bigha) there should be no difficulty. 

Unfortunately the promise which the .Java jdant first held out 
was not long maintained. For two or three years phenomenal 
results were obtained at many factories ; the plant gu^w magni¬ 
ficently, required little trouble in cultivation, and in several cases 
the plant was carried on from season to season without re-sowing. 
But in the year 1907 trouble began to be experieiK^eil: two diseases 
appeared simultaneously in Bihar, the one due to an insect pest 
“Psylla,” and the other the far mom destructive “wilt’' disease. 
Owing to the latter disease, which led to the partial or complete 
dying out of khoonlies or the failure of seed plant, it gradually 
became imp ossible to obtain sufficient seed for general use and the 
output of indigo rapidly fell off. Tn 1911 the Oeneral S^retery 
of the Bihar Planters’ Association wrote to the Inspector-Oeneml 
of Agriculture: “The disease this season totally destroyed the 
khoomie crop of Bihar and had there been no disease at least lO.OOO 
maunds more indigo could have been made, valued at Rs. 1.5,00,000 
or £100,000 sterling. The condition of affaire is most senous and, 
what is of the greatest importance, the plant that has been kep - 

for seed gives practically no return. 

Since 1911 the khoorUie plant throughout Bihar has died 

out partiaUy or completely each year. Many estates now mvaria y 
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fail to gi\ie khoonties at all and on the majority it is impossible to 
obtain seed from the Java plant. At first it was thought that the 
“ wilt ” might be a fungal or bacterial disease but Dr. E. J. Butler. 
at Pusa could find no evidence in support of the former view nor 
Mr. C. M. Hutchinson of the latter. The writer ooBSlders that the 
dliease If entirely due to phosphate starvation owing to soil deteriora¬ 
tion caused by continual cropping and has recently published a 
large number of analyses and facts in support of this view^. It is 
not necessary here to go into the evidence in detail, but I will briefly 
deal with the question from a general point of view. 

Tn the first place, there is strong evidence to show that during 
the past 20 years the soils have undergone considerable deterioration 
as regards the amount of available phosphate present. In practically 
all cases where analyses have been recently made, the soils have 
been found to be singularly deficient in “available phosphate.” 
Tn niost cases the amount is far below the 0*01 pw cent, generally 
regarded as necessary for fertility. A large number of Bihar indigo 
soils contain less than 0*0002 per cent., whilst in several only the 
merest traces can be detected. 

Actual factory data indicate in several cases that the 
deterioration of yield from the Java plant has been progressiv'e, and 
has taken place over a series of years. For example, if we examine 
Table IV which shows the yields from 1905-1912 at Belsand and 
Bhagwanpiu- factories, the gradual and continuous falling off of yields 
is—making allowances for slight seasonal variations—quite apparent. 

The first symptom of deterioration in the soil at ]^lsand 
was the gradual failure of seed yield, generally the fiirst indication 
of phosphate starvation. When the Java plant was first grown at 
Belsand it gave very high yields of seed—16 maunds to the acre in 
1904-1906. Next year the vield of seed fell to 9 maunds and in 
1906-1907 the yield is described {see D. J. Beid’s article) as “dis¬ 
appointing.” Up to this time, 1906-1907, the green plant had given 
astonishing yields—even after the seed began to fall off the cuttings 
of leaf plant were very good. In the seasons 1906-1907 and 1907- 
1908 three cuttings of leaf were taken, the total yield per bigha 
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at Belsaiid in the former season being 23 seers 2 chattaks of cake 
indigo per bigha and 36 seers 7 chattaks per bigha at Bhagwanpur. 
After 1908 the yield of green plant and leaf rapidly began to fall of! 
(the year 1908-1909 should be omitted from consideration, because 
in this year a heavy hail-storm in May seriously damaged the whole 
crop and the abnormally low results are due to this cause). The 
main falling off at Belsaiid was due to the development of wilt in 


the khoonties : the following are 
1908-1909) 

the values 

(omitting the year 


RhootUiss 

Seers Chattaks 

1907-1908 

... 14 

13^ (includes 3rd cut). 

1908-1909 

••• . 


1009-1910 

... « 

7 

1910-1911 

... 2 

IS 

1911-1912 

... 2 

1 


But even tha first cuttings were affected and showed a consider¬ 
able and increasing failure, especially after 1910-1911. 

Season First cutting indigo per bigha 

Seei-s Chattaks 

10 0 

8 10 

7 1 

7 3 

4 11 

The quality of the first cuttings also deteriorated in a marked 
way, the yield of indigo per 100 maunds of green plant diminishing 
(considerably {see note to Table IV). 

At Bhagwanpur a similar falling off of the yield is seen, although 
up to 1911-1912 no actual wilt appeared at this factory : here again 
the deterioiation is most marked in the khoonties :— 


1906-1007 

1!X)7.1908 

1009-1910 

1910-1011 

1011-1012 


Yield of indigo per bigha—Moonfis* 
Seers Chattaks 

1906-1907 
19I)7>1{106 
1009-1010 

1910- 1911 

1911- 1912 


9 II 

6 2 {khoonties partly lost by flood). 

8 


The Bhagwanpur soil was in 1906-1907 considerably better than 
the Belsand soil—hence the surprising yield at this factoiy of 
36 seers 7 chattaks of cake indigo per bigha. The superiority of the 
soil also appears in the fact that no actual wilt developed at 
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Bhagwaiipur up to 1U11-19I2, whilst on tla* ailjacoiil liolsand rstalo 
wilt appeaml in the kiMOiUu's in 1908-1909. But lliat tin* soil was 
rapidly deteriorathig is clear from the falling off of pnahu e 'SjHM ijilly 
from khoonties. 


The imition at the pirtfi tU time. 

During the past few years the failure' of khooKtiefi (secenul 
cuttings) has become mure and more' general each year (hroiighout 
Biliar—in 1917. kfiootilies failed on many estates where' hninerly 
moderate crops were obtained. The actual hilling olV of the* e-reeps 
in the past two years is seen from the* folleiwing figure's take*ii from 
the Indigo Memorandum of the Department of Slatisties 


Year 

19Ui-UU7 

1917-linS 


Aica in acies 

7e»,S0e> 

S5,90() 


YicM of indiKO 

lO.HOI) 

lf».W)e» 


Thus although the area under ineligo was incre*ase*el in 1917-191S 
by 12 per cent, the total produce fell olV by ue-arly 5 per cent., that 
is, an actual loss in the })ast year e>f 17 jier cent. II we cemsider 
the falling off at individual factories due tei the' Jaiinre eif plant the* 
position becomes even more alarming : thus at Belsmid-^ 

In lOOM'JOS, Total produce of cake indii;o--wa -.li =<1*. 

fioni 1,:U» bighas ciiltii.ilioii. 

lu 1911-1912, Total produce of cake indigo-'-’•.’0 md*. 7 (■c'. 

from 1,470 bigbas cultiiation. 

Ill both years the cUmnIk .oiMlitieiis were very laVeuinhli' 
ami there was little lorn from HomHiii!: "»• '#'« 

interval by two-thirds. 

At the present time fiom returns whuh luivc heel, s.’iit me .. 
appears that the average produee o( .ake in.hgo m B.lurr i» h.r 

.Samatra.utplant6to7seorsperaeraand (or Java plant 10t., li seem 

per aero. Tire yield of green plant a.ar (as well as the y.el.l 
of indigo per 100 nmunds of plant) is exeeedmgly vunahle ranging 

for pU»t from ^ '• 

„ Java plant „ ’• ” 

In some cases the yield of green plant per acre from Java imhgo lais 
been even less than from Sumatraiia owing to the greater l.« -I 
khoonties by dying out (wilt). 
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lOvcii with Java plant the yield of i'ndigo is often now only 6 to 
7 seers a bigha. Thus at Belsand Table IV shows that land which in 
1006-1907 yielded 23 seers of indigo, in 1911-1912 only gave 6 seers 
])er bigha ; at Bhagwanpur where in 1906-1907 the yield was 36 
seers to the bigha the yield had fallen to 9 seers in 1911-1912. 

fs it possible to bring about a return to the former high yields of 
indigo ? 

There is no doubt that when the soil conditions are satisfacjtory 
extraordinary yields of indigo per acre can be obtained. This 
is clear from the Bhagwanpur and Belsand figures; the Bhagwanpur 
soil gave, when the Java plant was first grown, the extraordinary 
return of 414 seers of Indigo per acre- The viUil question is whether 
it is possible so to improve the Bihar soils in general by simple 
methods as to increase the yield of indigo to a value of 20 to 
30 seers per a(;re, a yield which would enable natural indigo easily 
to compete with the synthetic and pay handsome profits. 

In my opinion, from the evidence already available, such 
improvement is clearly possible—the way lies in continuous and 
systematic manuring with a readily av'ailable phosphatic manure— 
superphosphate. During the past 100 years the indigo soils liave 
been systematically depleted by the (ontinual growth of indigo, 
until they have been brought to a condition of absolute starvation. 

Tluit the main fackir has not been a degeneration of the indigo 
plant—although some deterioration may have occurred—is clear 
from the fact that when ordinary Bihar seed is now grown in good soils 
outside BUmr the same surprising returns are obtained as were given 
when the Java plant was .first introduced into Bihar. Thus for 
example at Kot-Ohandpur (Bengal) on a soil containing 0*374 per 
cent, of available phospliate (that is nearly 750 times the amount 
present in many Biliar soils to-day— those with 0*0005 per cent.) 
the yield of Java indigo seed obtained last year was 20 maiinds 
per acre. At Jorhat, Assam, with a rainfall of 90"—^far higher 
than in Bihar, so that the fields are frequently waterlogged—the 
plant grows most luxuriantly. Whereas the indigo plant in Bihar 
is now on must estates a poor stunted shrub seldom more than 
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3 U» 4 feet high, at Jorhat (aniilable plmspliaU* ( 1(174 prr rent.) 
it grows most luxuriantly. Mr. Tuiistall ivcontly mlormrd „!.• 
that the Java plants attain a height of 12 t« 15 feel. ih,. stem 
1'' to Ij" in diameter, and tin* plants yield seed h.*avdv aiel eonh- 
nuously for several months. At Jalpaiguri (Bengal), \\ iilj an luiHmtl 
rainfall of 150 irichea, luxuriant ]»Jantl2 feet higli was ohfnim-d 
again on a soil very rich in available phosphate {0 (»n7s j>er i:ent.). 
(limatic (joiiditions, in faet, as shown by !\lr. Heid in his aitule. 
“ liavc little if anything to do with wilt.’’ 

ft is in faot a question of s»)ino in)])ortan<a' whetlnn- it wonJ<| 
not boa profitable speeulation t») take np the niannfaetiiN* of indigo 
grown on ri(;hsoils outside Biliar, such as those <4 Joihatand .laljMii- 
guri. From suoli soils, the yields of indigo should be of iln> ord< r 
ol)tained in Bihar when the Java plant was iirst intmdnced 25 h) 
35 seers per acre—a yield wliioh would giV(‘ hands<tine piidits ev'eii 
at pre-war prices. 

That the Bihar soils are ca)>able «»( very great miprov»'?nenl 
1)V proper manuring with ])hos])hates^ is clear in the few ('ases w lim* 
experiments liaVe been s\’steina'ticaJly inadt*. I havegi\ en details of 
these in my Indigo Publication No. I and a former ]taper in this 
Journal.® I have also, in the fndigo Publication referred to. shown 
that although the present price of superphosphate is high the 
increased returns eVeii in the first y(‘ar will generally more Ilian 
(a>ver the cost of the manuring. The late Mr. Francis (’oventiv 
in February of last year reported to me the results of expeiinnuils 
he liad carried out with sui>er}>hosphate as follows : 

“ TJie (qypUmtion 0 / 3 <0 4 art. of 22 /wr crut. so/nr phosphate 
per acre on good quality lands hot that have not been nninored for over 
tiro years has given quite three times the yield of niastard on the, 
untreated a^ms : the res alts with indigo seed will Im' rnueh in the same 
proportion. When applied to jxiorer lands the diflmenee in l)oth 
mustard and indigo seed is even more inark(*d than in the better 


» That the lailuro of indigo is not due Biu.ply tu indigo following indigo in (ho iwni( 
lands is clear from the fact that on many estatc» now indigo faiU badly in land* wluoh hi*vi- 
l-'een leased oat to raiyaU and hare not grown indigo for 3 or 6 years. , 

• *• The Phosphate Depletion of the Soils of Bihai.” Avncvln>rttl Jvun,ul s,auHl 

Indian Soienoe Congress Number, 1917, p. 77. 
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quality lands, in some oases the yield being half a maund or no crop 
at all in untreated land as against 4 maunds with phosphate.** As 

ivgards the yield of green pUinl Mr. Co\'entry stated -the increase 
is Very great, sonn^tiines lialf as much again in the first cutting 
and double the quantity in the second cutting.” Where no phos¬ 
phate was applied the mustaid plant frequently died out entirely 
and the indigo failed to give a second cutting : where superphosphate 
was used, an excellent mustard crop was obtained. 

It should carefully be noted that the maximum effect of super 
on indigo does not show in tiie first year, as it takes time to wash 
down intt) the subsoil where the indigo feeds it is the subsoil 
which is now most deficient in phosphate. Mr. Bernard Coventry 
writes to me in connection with past trials with superphosphate at 
Dalsing Sarai ** The residual results were very remarkable and the 
considerable profits which Dalsing Sarai made in the years following 
the application were attributed to it by my brother. Though the 
expenditure was considerable yet both the immediate and residual 
effects fully justified it.** In this case half the total cultivation 
was treated with 8U])erphosphate—alxiut 3,000 acres in all—so 
t liat the results are those of actual large scale working. 

The manurial experimiMits made at Pusa^ luive shown tliat 
the yield of cereals (mai/e or oats) is doubled by treatment with 
siiper alone (as conq)ared with no manure) whilst when super is used 
in conjunction with green manure (the best form of manuring for 
(jereals) the crop has been iiuireased three- to four-fold. Mr. M. M. 
Mackenzie has stated that by manuring with superphosphate plus 
green-manuring at Sapaya the average out-turn of oats per acre 
lias been doubled in three years. 

Mds. of 80 lb. 

lot year averaite out-turn por acre ... ... ... ... i2-au 

*Jnd year „ „ .. ... ... 19-50 

3rd year „ „ .. ... ... ... 23'00 

I think it highly probable that by systematic manuring for a 
period of 5 to 10 yearn with superphosphate it should be possible 
gradually to bring back the yield of the Java indigo plant to a high 
level ami that estates on which the yield of indigo has dropped 

^ Fur data, »tt' my articlu " The rhuspkatv Di>plvUou of the Soils of Bihar." 
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to 5 to 6 seers per acre would ho able in time U» yield lu -JJ sooi-s. 
yields which are clearly possible in llilmr, in the li^dd ol the IJelsaed 
experience {see Table IV), 

The question of such manuring is one of groat imjH>vtano.t‘ 
not only in regard to indigo but also to other (rro|)s grown on plaiitoi>‘ 
zerats. A good crop of indigo greatly improves the land foi‘ subset- 
quent cereal crops, not only by its yielding a good siqiply of svvl 
as a manure, but by its direct actum in increasing the supply of 
nitrogen in the soil - the princijwl hxid required bv the cer<*al 
crop. The great value <d the sect is well known to planters in 
many cases land manured with seet is subsequently let to m'njats 
for growing other crops such as tobicco, and the iiu'ieaatsl rent 
willingly paid by the miyat for such seeted lands is often suiprising. 

The present day planter is not merely an indigo manufac turer 
as in the old times, but a general farmer, and a large part of his 
income is derived from other crops following indigo and from 
manured land let to raiyats for special c rops (tobH-co. chillic>.s, 
etc.). In fact seA'eral planters have told me that the other crops 


grown (with the aid of sect) nearly or entirely ])ay all tin* c-osts 


of the estate. Wluitever iiuligo is made is ch‘ar fuofit 


the actual 


costs of manufacturing indigo are small. Now by proper irianuring 
with superphosphate not only c-an the yield of indiyo itself hv great tly 
improved but the yield of manure (sect water and seel) will be greatly 
increased also (from 50 to 10t> per c.cmt.). Thus the lands can bc' 
more intensively manured for other <;roj,s which follow indigo. 
The experiments at Pusa and other pJacavs in Biluir luive shown 
that by proper manuring with su])er and greem manure, the output 
of other crops, especially cerc*als, c-an be cloubled in a few yc'ars 
(see the fcsapaya results above) or evem trebled. The more seet 
there is available the higher too wdll be the rent which cun be 
demanded for lands let out to miyats. 

If at the present time cro|)s other tluin indigo largely jsiy 
the costs of working the estate, the increased yields of such crops 
caused by manuring should be clear profit which would enable 
the indigo itself to be sold at a cutting rate to keep down competi¬ 
tion of the synthetic. It must be clearly borne in mind tliat the 



AQKtCULl’UKAL JOURNAL OF iNOtA 


[Xllt, lit. 




indigo i« grown not merely for itself but largely for its effect in 
enriching the soil by the direct assimilation of nitirogen from the air 
and by its jtroviding large supplies of seei which greatly enliancea 
the value of the land by its manurial qualities. 

That tlie aljovt; picture of the cumulative advantages of phos- 
])hate manuring is not a fanciful one but is capable of certain realiza¬ 
tion is clear from the a(;tual histoiy of agriculture. In fact the 
position of Ihhar to-day appears strikingly similar to that of England 
nearly a century ago. Luge towns were then growing uj) and the 
continual removal of crops and dairy produce, especially the latter, 
to tiie towns, japidly impoverished both soil and pastinv. The 
introduction of the manufacture of superphospliate by Sir John 
lleni\et Lawes shortlv after 1845, had a marvellous effect on fertility 
thnmghout tlie whole country ainl on the yield of dairy produ(;e. 
Not only was th<‘ pasture land revive<l by the direct action of the 
])hos})luite but far larger crops were obtainable from arable lands, 
es])ecially root cro])s, and it thus became jK)Ssible to keep more 
cattle. These indirectly lielped fertility (especially in the case of 
cereal croyw) by siqqdying larger stocks of farmyard manure, and 
a rapid inqjrovement of the soil became general throughout Great 
Ih'itain. 


'riiat similar surprising results ha\‘e followed the use of super- 
|)hosphatt^ wherever tlie soils are naturally deficient, is also a matter 
of history. The writer, when working at the liothamsted Station, 
has been repeateilly assured by visitoi-s from Australia that probably 
the principal factor in the prosperity of Australian agriculture 
lias lieen the introduction of phosphatic manures there, which by 
increasing the fertility of the soil made it possible enormously 
to increase the number of sheep and cattle reared in that lountry 
and so at the same time greatly to increase the output of wool. 
Here again the effects of the making good of one single deficiency 
in the soil, reacted cumulatively in half a dozen directions and 
so greatly increased the general wealth of the community. To 
the writ<*r it seems certain tliat similar advantages would 
accrue from the widespread adoption of phosphatic manuring 
in Bihar. 
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The pembt/ of proeraslination. 

The time factor is aii iniportaiit one iji tlio <‘oniinjT strupplo 
h 1 cl viithc-tic* iiich^o* Tf ]>ro|)<*r manuring trials 

be not immediately instituted it ap])eai’s certain that in the next f<*w 
yearn the indigo crops throughout Bihar will fall otT in an alarming 
way. The kind of thing to be expe<’te<l can be iu<lged from the 
actual example of Belsaiul where in the foui years between 190 S 
and 1912 owing to the spread ofwilt.*' lheout])uf of indigo fell from 
004 maunds to 220 maunds on a slightly increased area. Be<-entlv 
several cases liave been rc^ported to me of fin* c«»mplele failure 
of August and October sowings at an c'arJy stage of gnwvth. One 
of the most interesting is that of a held which was sown during 
the rains (July 1917) for a Java seed crop. The sei'd geiininaled 
well but after the plant had reached a ludglit of (>" it. I)ecanie »lisea.sed 
and gradually died out it nev'er rea<hed a height of mor<‘ thiuj 
18*^and by October nothing was left l)ut thin sticks. The land w'as 
then harrowed and re-sown in (hdober for a Java manufacturing 


crop. Again the plant gerniinate<l well but the small ])iant soon 
became diseascnl and largely died out. 'Phe latid was then re-.sown 
with Bumatrana plant early in ManJi : again there was a good 
gc'rniination but by the end of Mau li the plant had again (;om])leteiy 
failed. Here tlirc'e successive s«)wdngs of indigo which germinated 
well died out after reaching the height <»f a few inches. 1 hav«' 
met numerous similar cases in dilTenud |)jirts of Bihar, fields 
which several years ago gave good yields of indigo now fail to give 
crops at all—or poor, diseased a?id stunted crojjs. J.riist year (1917), 
as already pointed out, owing to tlu* general failure of khoonheny 
the yield of indigo in Bihar fell oft by 17 per cent, aa compared 


with 1916. 


It is ceTtain that po.s8i bio improvements in manufacture nlone- 
although these are very consirlerable can effecit relativ'ely small 
increases in total yield unless attention is also given to remedying 
the exhaustion of the soils. This is obvious from the fact that it 
the crop falls to about one half during the next few years an<i 
at Beband the actual falling off in four years was 65 per cent.- 
any large increase (say, even 40 per cent.) in output which can be 
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[\\ the futur<*- by improved metlioda of manufacture will, 
on the kdf crop remaining^ fall very far short of balancing the 
enormous loss in the (jrop itself—in fact there will still be a loss of 
30 per cent, as compared with the present yield per acre, using the 
present unimproV(‘d methods of manufacture. On the other hand, 
if the crop wore increased by manuring by 100 per cent.—and I 
consider such an increase couhl be realized in a few years—and at 
the same time a 40 per cent, increase in yield of produce were pradti- 
eable on the imreased crop, the total indigo produ(?ed per acre would 
be incTease<l nearly threefold. This is clear from the following 
mimbe.rs : - 

Present crop per acjre taken as 100 yielding only 70 parts of 
its indigo. 

Present (’.rop doubled by manuring as 20(» yielding with 
im])rovement8 the whole of its indigo, 200 parts. 

Unless estate manurial trials be started Immediately it appears to 
me certain that the next few years wili witness a very large failing 
off in the output of natural indigo. This will happen at the time 
when j^ompetition with the syntlietic is most severe and it is moat 
important to have a large output in order to be able to sell at a 
low pTi(!e to (iompete. Unless proper phosphate manuring be 
adopted—and tluit rapidly—the natural dye will be seriously handi- 
cap])ed in the next- few years and its final extinction rendered 
e.ertain. 

Kightecm montlis ago I pointed out the relationship between 
the phosphate deficiency of the soil and the wilt disease of indigo 
in Bilisir and have since, been constantly advocating the necessity 
of sii])erphoaphnte jis a manure. With a few exceptions, planters 
have. lu)weN'er, as yet, not made up their minds to carry out manurial 
trials on tlieir t)wn estates--each one ap|)arently is waiting to sec 
what his neighlamr does. In this ease time is precious—thesuper- 
phospliate a«tts slowly as a rule, and if competition with synthetic 
is to be met in the near future, each planter must vmhe trials to 
ascertain which fields on his estate best respond to treatment 
with superj)ho8phat.e, so as to l>c in a position to take up manuring 
on a Urge scale within the next few years. If the industry is to be 
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restored a considerable outlay on superphosphate luaium's will he 
required in the next tew years. The large profits realized by indigo 
estates since the war should facilitate such an outlay: it remains 
to be seen whether the remedy will be taken in time. 


{To lie. cotiiinueil.) 



RAINFALL, IRRIGATION AND THE SUBSOIL 
WATER LEVEL OF THE GANGETIC PLAIN 
IN THE UNITED PROVINCES OF 
AGRA AND OUDH. 


BY 

('. Tl. TIUTTON, M.T.O.E., 

T^h-ln (fhir.f Etifliywr, P.W.D., rrrifjntion Branch, V. P. 


fronHnii(*»l from vol. XTII, iw({*' iH)6.] 


IT. THE WELL IRRTGATED TI 

Tablw I (vol. XTTT, p. 204) shows tht agricultural and 
irrigaliou statisti<*.s o{ this tract for tlio famine years of 1800-07 
and 1007-08 c-orrecited in the maimer already explained to .show 
the total area irrigated during the year. 

Tl)e t<»tal area irrigated in 1007-08 shows an increase of 32';i 
per cent., it was 3r2 per cent, of the total cro})ped area of the year 
and 35 per < ent. of the normal cultivated area. The corresponding 
ligures for the same year for the canal tract were 50*0 per cent, of 
the total cropped area of the }'ear and 50 per cent, of the normal 
c\dtivatetl are.a. figures which show how much better protected 
against famine this latter is. Except for some small areas in Muttra 
and Cawnpoie an<l a considerable area in Agra, Patehpiir, and 
.‘Vllahabad, the canal tract is completely protected against famine, 
whereas tl\e well tract is not so. Wells in numbers can do much to 
mitigate the effects of a famine, but they cannot save the kharif 
crop aii<l the c.attle give out under the stress of constant irrigation. 

Oomparuig the ek-fasU figures for irrigation from wells and 
other sourt'es it will lie seen that well irrigation in 190T-08 shows 

( 460 ) 
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tbe i-emarkable inoroase of 49 4 y.^r coiif. due to tl.o jr.oat 
m the number of wells sijiee IS90-97: on the other Iwiul irrigation 
from other sources shows a decrease of 19*3 per cent, due to ])oorev 
supplies in the jhils* 

Phc ck-Jhffli area iiTigated per well in use in 1907-0S was 
jiLst 3 acres. 


The alluvial deposits of sand and clay underlying the ({angelic 
plain are of unknown depth : they h.ave Ihvmi proved by borings af 
Lucknow' to a depth of over 1,000 feet. 

The suljsoil strata may rougldy be said to conf.iin .33 per cent, 
of 0|)en pore space w'hicli below (be water (abb* is lilk.d with water : 
this w'ill, however, yield to pumj)ing about 2.> j»er cent, oidy, as a 
certain percentage clings to the particles (d' silt and saml and caainot 
be dislodged by gravity. 

The total area of w’cll irrigation in this tract in the famine year 
of 1907-08 was the maximum hitherto recorded, viz., 2.ltM»,000 acres 
approximately; the total area of this tract is in round figures 
12,800,000 acres, about six times as great. 

Tf the depth of water used ui well irrigation be taken as 8 iiu-hes. 
a full average for three w'aterings. this de]»tb ist‘<juivalej»t toa<lepth of 
only 1*3 inches when spreiid over the whole a?'<‘a : in otliei words, the 
draught on the w'ells, if consi<!ered e(pially distributed owr tl.e whole 
area, W'ould have low'ered th.e ground-water level alsjut 5 iiuhes. 

In the absence of any artesian action tl:e rainfall over this tr.nct 
must lie the sole 80111*00 ol supply of the grouiul-watcr. Pilibhit. 
how'ever, in the north of this tract, no doubt i-eceives some <*ontri- 
bution through seepage from tbe rainfall on th<* aiva to the north 
of it which eventually finds its way to lower levels. 

The mean annual rainfall of this tract is .38'tiO im lies, and, as 
will be show'll later, about 12 inches of this percolates through, the 
upper strata of soil to raise the ground-water level, whicdi from what 
has been already stated would raise the level about three feet. 
As to how much this is rediujed by seepage during the year is 
quite unknown; it is clear, however, that the effect must lie 


Natural dcprphsitiiu) in v«o-r ntcumulalof. during th^ raiiw. 
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considerable and sufficient to keep the subsoil water level within 
certain limits in spite of the low velocity of underground flow. 

Surface evaporation would appear to play no part except where 
tlie water table rises to near the surface, for 7—10 feet appear to be 
the limit of capillary action even in certain fine soils. 

'ihe above figures, even if only approximately correct, as it 
is believed they are, show that the draught on the subsoil water 
even in a famine year is but a small fraction of the increment of 
percolation from the mean rainfall, and that therefore the subsoil 
water supply is for all practical purposes inexhaustible. 

ft is not contended, however, that excessive draught on the 
underground water within limited areas might not result in a 
permanent lowering of the water table. 

The Amritsar pumping scheme is based on this expectation. 
This work which will shortly be put in operation will be the first 
serious attempt in this country to correct by pumping from tube 
wells, sunk from 100—200 feet below ground, an undesirably high 
spring level over an area of some six square miles due to the combiiMul 
effects of seepage from th.e canal and over-irrigation : the water thus 
pum{Mul will Ik> used for irrigation instead of water from the canal. 

lliis work should afford valuable infermation as to its effect 
on the watcu' table in view of th.e further extension of power pumping 
froju tiilw^ wells in the near future. These in Oudh are so few in 
iiumher at ])resent, and each of the comparatively shallow perco¬ 
lation wells abstracts so small an amount from the underground 
supply, that, even in limited ai-eas, we appear to be within no 
measurable distance of the time when the increase in the number 
of such wells is likely to lead to a peunanent fall of the water level 
to so serious an extent as to affect their working, and we must 
therefore look for other reasons for the continued fall in the subsoil 
watei- level in i-ecent years, which has l)eeji the cause of considerable 
anxiety amongst the cultivators of Oudh. 


The first mention in the Season and Crop Report that the 

^ «‘'tent occurs in the year 

complaints; in 

1 12-13 It IS stated that the fall continues and, in the words of the 
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Commissioner of Lucknow, “ threatens to he a very .serious (■;ilaiMit\-"; 
in 1^13-14 it is stated, “'the dry .sea.son and urneiii demami fur 
water for irrigation purposes hrougJit into proniineiK-e lla* falling (d 
the water level in parts of Oudlu ft is reported ll;e di.siricfs ujusi 
affected aw? Unao, Sitapur, TIardoi. LiM-knuw, and Khri'i, .iiid to a 
lesser degree Fartabgarh and Sulta.nj)ur. Further, that the fall i> 
more marked in particular area.s than iti others. in .a cuniijara 
tively limite I area round the town of Salipur in I’nau I )i,si rut tin' 
fall was not less tlian 8—10 feet, wh.ile in the adjoiningeountrx it was 


insignificant and not sulHcient to render tlu' wtdis iinservu-eahle. 
The same feature was noticed hi Sitapiir Distriet atul also in llardoi.* 

It is of cotirse a matter of common knowledge that tin*, water 
level rises quickly after a year of good rainfall hut falls slowly alter 
a year of bad rainfall. f)f the total atmual rainlall, part is lost !>y 
direct evaporation from tin; surface, of the soil. j)art. by the trans¬ 
piration of trees and jdants, part hy the intereejit ion of trees and 
plants, and a varying proportion of the halaixe. deixmdent on the: 
tnoisture content of tlie soil, ])ercoIales under I he lon es ol gravity and 
capillarity th.rough the ujtper stratum of .soil into t he suh.soil. (tne ot 
the effects of this movement of water is to raise the suh.soil water 
which slowly ftnds its way to lower levels. Tiu* rate of flow «if seepage 
and underground water depends upon a nnmher ol laet(U's, the (duel 
of which are : (1) the available head or gr.idicmt ; fJ) the relative 
porosity of the soil; and (3) th.e temp.Maluie .d the .soil and walm-. 
Acitording to Prof. C. K. Schlicditer. an American authority on the 
subject, the velocity Is only one-tenth of a niil(^ p(‘rannum m a. line 
sand with grains of ()“‘20 m.m., having a porosity of 3‘2 per cent., 
and a temperature of SOIL under an hydraulic gra.dient of 100 feet, 
per mile. French engineers are agived that, even in coar.se watm- 
bearing sand, the velocity of flow does not (‘.xceed one mde ],cu- 
annum. It is clear tl.at in Oudh with a mind, llatte.r hydraul.c 
gradient than 100 feet per mile tlic movement of ground-w^ter is 
extremely slow. In considering the questhm of the ground-water 
supply and levels it is very imitortant to have some idea of wl.at 
proportion of the normal rainfall reaches the subsoil to replenish 

the ground'water supplies. 
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Evaporation and Drainage. 

Tlio only recjonls of any observations made in India that^iave 
Ijeon publLslied, as far as 1 am aware, aie those described in the 
Records of Drainage in India by Dr. J. W. Leather,^ from which the 
following facts are abstracted. The observations at Cawnpore 
with two drainage gauges six feet deep, the surfaces of which were 
maintained fallow but not allowed to become compacted, furnish 
us with some idea of what proportion of the annual rainfall percolates 
through the good, well-cultivated soil of the Indo-Gangetic alluvium. 

As a i*esult of five years’ observations, 1904-08, with an average 
annual rainfall of 3r4 inches the drainage w^as 12*3 inches or 38*2 
per cent, and the evaporation 19*1 inches or 61*8 per cent. In 
1903-04 wh.en the rainfall w'as highest, viz., 46*51 inches, the drainage 
was 21*2.'5 inches and the evaporation 26*26 inches; in 1904-05 
when the rainfall was hnvest, viz., 20*61 inches, the drainage was 
3*14 inches and the evaporation w'as 17*47 inches, figures which 
sl\ow how' much tli.e perciolation depends on the rainfall and that, 
as Dr. TiCather states, the amount which evaporates during the 
12 months at any place is almost constant or at least varies in only 
a subordbiate degree and is generally highest ui a w^et year, conclu¬ 
sions wliich arc c-onfirmed by similar observations in England. 
Since tlie w hole of the rainfall w^as impounded on the surface of these 
gauges t}\e results do not take into account the surface flow off the 
ground wdiiidi takes ])laoe, to a limited extent, even in a monsoon 
of low rainfall of w'hich the inci’eased supplies in the local rivers, 
streams, and jhils are evidence. The results, therefore, for both 
(‘vaporation and drainage, especially the latter, are undoubtedly 
in ex(^ess and requii'e con-oc.tion to allow for siurface flow'-off. The 
above results are for gauges kept fallow' and it is necessary, since 
any tract of country is partly under crops, trees, or grass, to consider 
the effect of (Topping, for it is evident that the quantity of water 
found to be evaporated from fallow' soil will be less or greater than that 
evaporated and transpired from that under crops, according as the 
effect of protection is less or greater than transpiration. 


* Jfein. Ih]^. Aijr., Indin, Ckem. Ser., Tol. II, np. 
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According to ]>i. Leatlier, tlie effect which crops l)ave on the 
amount of drainage and evaporation is the Jesuit of several factors, 
via. —(1) the amount of water transpired depends largely on the 
weight of the crops : each crop has a transpiration ratio peculiai to 
itself, but the variations in the magnitude of such ratios an^ gt‘j»er- 
ally small compared with the differences in the w«‘ight of the crops; 
(2) a growing crop protects the soil moisture more or less from eva])o- 
rating into the air; the normal circulatum of the air over the soil 
is retarded and the air within the croj) is thus maintained in a highly 
saturated condition, at the same time tlie plant reduces The amount 
of water in the surface soil. The observations on the cropped 
gauges, both at Cawnpore and Ihisa, are tito few in mimher to 
draw very definite conclusions from, hut, as far jus tliey g»», they 
indicate that the effect of a crop is to reduce tlie evaporation <d the 
soil and that a good crop, while transpiring large amounts of walei, 
reduces the loss of moisture liy evaporation from n to 1, of that 
from fallow land. 

Surface IJ'low-oi'f. 

. The iumual How off a catchment is mcsl dillicull to .•stimat«J 
as it depends on so many factors, vir.., the amount and duration of 
iJio rainfall, esjjccially the hourly rate, of fall. th.« condition of tic 
ground when the rain falls, the season of tl'e Ncai, tie .vRa 
configuration of the ciatchment area, the r.haia<'t‘i 
the cultivation and cropping of the land. 

For the well tract under consideiation tlic^ run-off ^ 
average rainfall might Ije 15 jier cent, of tlie monsemn rainfall and in 
a year of minimum rainfall only 5 per cxoit. of tlic same. le on y 
method, however, of ascei-taining with any degree of accuracy the 
loss by seepage and the surface flow-off from any catchment would be 
extended gaugings of the streams which diuin .such catc jmei. s. 

Interception. 

There arc no data available »C the .an.ount o£ the ramfaU l.wl 
by inteieeption o{ trees and gro'vifg ««>l« evaporate<l adhout 
ever reaching the ground, rrohahly some 10 to 15 per cent, of tl.e 
rainfall is ordinarUy so intercepted. H sufficient data existed it 
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would be possible to make an estimate of the amount of the various 
losses tor tliis part ieular tract; out of a gross area of nearly 12,833,000 
acres, about 410,000 acres are under forests and groves, 1,900,000 
acre,s are desigualxul as not available for cultivation, mostly under 
grass or scrub juugle, 3,000,000 acres are cultivable Avaste, also 
mostly under grass or scrub jungle, and the balance of 7,523,000 acres 
represents the )iormal cultivation, this latter at different periods of the 
ytiar is either under crops or lying fallow and may be tilled or untilled. 

MVAPOIlATlON AND TRANSPIRATION LoSSES. 

Ti>(u*e are no data as to the evaporation or transpiration losses 
of an ansa undei- ftu'ost trees. Generally transjjiration losses are 
very largti, but owing to mul(;h, shading, and protection from Avind, 
dlioct soil evaporation is small. Probably the best estimate of 
waNu' losses by transpiration could be made from directt observation 
as to tlie state of development of tl»e e.rop or the amount of dry 
matter developed. A determination of the transpiration losses by 
this m(‘thod involves three factors; (1) the area (iovered by a giveti 
kind of vegetatum; (2) the transpiration depth ]>er unit or crop 
yi(dd ; and (3) the a\'erage crop yield ])er acu'c. 

Ti)e <hita i(U' (1) and (3) for any year can be obtained from the 
stiltisties fd the Agricultural Department. Data as to trans])iration 
losses in terms of cro]) yield are very few at present. This method 
of esiiniiiting tnuispiriition losses is admittedly approximate, but 
has iit leiist tl\e merit of being founded on matters capable of direct 
obseiA'ation. 

Little iidormation is as yet avaihible as to the evaporation 
Irmu soil under (;ro})s; this too must vary Avith the degree of 
(iultiv.ition. The fallow surfaces of th.e CaAvnjiore and Pusa 
gauges were untilled, and the results for surface evaporation are of 
e.ourse higher than for tilled soil; in the case of this latter too surface 
How'olf Avouhl be diminished Avhile drainage Avould be increased. 

The eva])orat ion loss from a soil surface, according to Horton, 
is tiie ])rodnct. of tAvo factors, evaporation rate and evaporation 
opportunity, this second being a term involving the degree 
and diuration of moisture m the soil. In general the evaporation 
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Opportunity is less than unity and coiusequeiitly tl»e t*vaj)orati(m loss 
from a soil surface is less than that from a free water surta<*e suhjecf 
to the same conditions of evaporation rate. ITe also states that 
most existing evaporation formulteai’e in error in that (la^y involve 
a linear factor for wind oorrention such, th.at wind effect appan'ntly 
increases indefinitely as tlio wind velocity iiuivases. Ife states 
that it has been proved experiment ally and is moreover in<lieated 
by physical considerations tliat, since the wind <‘.an dt» no nunv than 
remove the water vapour as fast as it is emitted from a water or soil 
surface, there is a maximiun or liniiting value of the wiiul fa< tor 
correspondbig to each surface temperature, and th.at a}>piiivntlv 
this value corresponds to a wind \eIocity of about 15 miles ]s*r hour. 
The data regarding evaporation from soil surfaces in tliis country 
are at present too few to frame any fairlv cl«>se estim.iti* thereon. 

The following figures as to the <lisp(r;al of the mean rainfall of 
this tract are given by me with some dillidcnce but after a stinly of 
such data as are available. 

Surface Sow, l.'» per cent, of the *A«r//iainfttll of t.iy H7 in. 

Interception ... 

Evaporation ... ... ••• 

Transpiration ... 

Drainage ... -. •- i 

IVital :w »• 


It may, J think, be stated with .some eonfidenc-e that the drainage 
is between 10 and 14 inches, fn 10O7-OS only .“>4 ]*ei ctmt. of the 
normal rainfall was recorded or 20’84 inches. ;\s ulrea<ly stated 
the (piantity evaporated Is nearly independimt of th.e ruinhdl and 
the lollowing figures give some idea ot its <lisposal. 


Surface flow, H per cent, of kharij lainfall 

Interception 

Evaporation 

Transpii-ation 

Drainage 


Inches 

1-0 

f» 

I.VII 

4*0 


Total 




It is fairly evident that in such a year not only was there no 
drainage, but there was also some reduction in the moLstuie content 
of the upper strata of soil which is in aocoidance with facti 
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The figures given are but approximate, based on the best data 
available, but, consideruig the large number of various factors 
involved, probably a more satisfactory method of ascertaining 
wliat proportion of the rainfall percolates to raise the ground water 
level would Ije to select a certain number of the non-irrigation wells 
outside the influence of the canals and at which the water level has 
Ijecn observed for some 30 years, and to endeavour to correlate the 
rise of the water level l)etweeii the iVIay and November observa¬ 
tions with the rainfall: the fall between the November and IVIay 
observations would indicate for this period the effect of the subsoil 
flow. [ regret 1 have not with me the necessary data to attempt this. 

Table If shows the mean annual rainfall, together with the 
variations from the mean for each year from 1901-02 to 1915-10 
for eacJi district in the tract under consideration : it shows that 
from 1901-02 up to 1914-15 the annual rainfall was rarely and then 
but slightly above the mean, that it was frequently in considej’able 
defect, and that it was not in any considerable excess until 1915-16 : 
it also shows that the total deficiency up to 1913-14 amounted in 
most districts to a >v.ar's mean rainfall and in a few districts, e.g., 
Jhlibhit, IJnao, Sultanpiir, Hardoi, and Kheri to considerably more 
than this. Tlie period of greatest deficiency was from 1905-00 to 
1908-09. 

For tliis tract as a wliole {vUk Table III), the deficiency was so 
great in two consecutive years, viz., 54 per cent, of the mean in 
1907-08 ami 05 per <!ent. in 1908-09, that it is probable that the 
rainfall contributed little, if anything, to the subsoil water supply : 
while at the same time, the water level was being steadily lowered 
by si^epage into the rivers and streams and also, but to a much smaller 
e.\tent, by the steaily draught of water for irrigation from wells, 
jhiU, and streams, i 

If all the.‘‘C facts be taken into consideration it is not surprising 
as the result that theie has been in recent years, viz., from 1908-09 
up to 1914-15, a considerable and more or less continuous fall of the 
suUsoil water level over the whole of this well tract. 

The whole of this well tract is remarkable for the large number 
of jhils, either shallow and isolated depiessionsi or ehaios of such 
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separated from each other by high necks whit'h an* overtopjM*d 
only in a good monsoon : these depressions are largidy resorttul to 
for irrigation. 

In the dry year of 1899-1900 the total irrigation Irom "other 
sources,” i.e., jhils and streams, was S-l'i.!.*!? a<res : in tiie lamine 
year of 1896-97 the area so irrigated was 439,891 acres, and in that 
of 1907-08, 354,868 acres; these figmi*s sliow that th.e available 
supply from other sources, cliiefly ;7«7.s, was considerably less in 
this latter year. 

This well-marked feature of tliis tract has, without »bmbl. a 
considerable influence, especially hfcally, (»n the subsoil wattu 
level. One of the lienetits which result tioiu the constnictic n oI 
rcservoire and tanks in lluiidelkhuiul is a gjuicral rise of the wiitei 


in the wells in their proximity, and then* is not the le;^.st «loiibt tlial 
these depressions when hohling water have the same local elTect 
and that their wide-spread distribution a(;counts in a large mea.snre 
foi the somewhat high subsoil watei level ov«*r many j)arts of Oudh. 

In years of light ramfall the surface fhnv-olf is but small or 
even nil, and in conseipicnce tlies<“. dej>rcssi<»ns an* niit fille<l, and, 
moreover, .soon after the close of (h.<* iuons«»c»n lh»“-y are onicldy 
emptied by JiTigution: the elfect of such seasons on the siibs«>il 
water level, more parthadarJy in th.e areas around these dejuc.-sioji.-,, 
is considerable, and the same eflect would Is- realized when iIic.m- 
jhils are drained in order to reclaim the lan.l to cultivation as has 
already been experienced at Safijuir whmc the .amsiderabic fall 
in the level in a comparatively limited area must Is^ due to dramagt* 
operations on the top of a series of yeam (jI shoii lainftill. The 
fall of the subsoil water level in Oudh in recent years ami which 
has been more particularly marked in limited local aivas is thus 
sufficiently accounted for. 

The monsoon ramfall of 1915 was very heavy, viz., 47 iier cent, 
in excess of tlie mean, and in eonse(pieiice it is reported that the 
jhils were filled to overtiowiug and the suUsoil watei level not 
only rose to its former level hut lieyoml it. 

A word of caution is hen! ne<;es8ary anent the Surda Canal 
which it is proposed shall be brought into this tract. As an 
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t'lrgiiiiieut in support of it the statement has been made that the 
water level generally in Oiidli is not as high as had previously been 
Huppf>sed. Undoubtedly, as a result of a series of years of short 
rainfall, th<; ground-water level has been falling and about 1914-15 
it was probably at its lowest for many years past; this, however, 
affords no reason for doubting the correctness of the recorded 
obsfirvations of Major Foibes and Mr. King. It is evident that the 
ground-wat«jr level is subject to considerable fluctuations dependent 
on the season’s rainfall. 

d’he introduction of tlie Sarda Canal into this tract will tend 
to rais<‘, tlie water level. This tendency can be counteracted by 
kee]>ing the (ianal bed above the clay sub-stratum wherever this 
exists and by ])iiddling the canal chaimel elsewhere, also by efficient 
drainage tiunisiires : tlie natural drainages must be improved and 
artificial dr.iins (ainstnicted to drain the large number of jhils of 
t.lndr (jonfents, wliich aie respojisible ui no inconsiderable degree 
for the generally high level of the subsoil water throughout Oudh : 
siKili drainage, moreover, will reidaim to cultivation thousands of 
acres of good land which can be irrigated from the canal. 

In comdiisioji, it htis Ixien shown that the marked and more 
cr less contituious (all of the subsoil water level in Oudh between 
the years 190S-09 and 19J4-15 was undoubtedly due to a series of 
years of deticient rainfall, and that in two consecutive years, viz., 
and 191)8-09, little, if any, of the rainfall could have per- 
e.olated to tlie ground-water table. It has also been shown that the 
draught (or irrigation on the ground-water, even in a year of 
Severn drought, is but a small fraction of the increment received 
from the mean annual rainfall, and, therefore, if we average the 
})resent draught over a series of both wet and dry years the 
etfeid in the lUrectiim of causing a permanent fall in the water 
level must be very small uideed, and there appears to be no reason 
on this account to (aill a lialt in the further construction of 
wells. 

Finally, from wliat has l)een stated above, it is clear that there 
are many problems connected with seepage from canals and the 
ground-water lev'el which await investigation. 



Land and ladouk in a deccan 

V ILL AG E* : A K E\’ IE W. 

BV 

Thk Hon. Mr. H. ¥. KK.\T/N(;|<:. (,M K.. I.cs.. 
Dirertor of Af/rirullinr umf I'n-oiinof/t'i' Sm-ottts. HoMimi/. 


Such endless disciissi<m.s have taken ])iace in tin- past rej^ardin^f 
the exact economic situation of the Indian cultivator, and so inanv 
divergent views, based on general slafisti4s, vague intonnafioii and 
jiersonal opinion, have been ex])re.sse4l on the siibjeirf that it is V 4 *ry 
refreshing to find anattempt being made tore<-4 rd tin* exa< tecoinnnic 
details of a single, typical Indian village. Sncli an atteni])t lias lM‘«*n 
made by Dr. H. H. Mann, Piineipil of the Poona Agricnltiiral 
College, and three of his assistants, and recoid«*d in a jiublieation 
issued by the University of Bombay. Tlie empiiry is thorough and 
detailed, and the record illustrated by ina]>s, diagrams and jdmfo- 
graphs which add considerably to the ijiterest of the book from the 
point of view of the general rtatler. 

The fk’st two chapters deal with tin; pliysical feafiir<*s of the 
village, the climate, geology, soils and wati*rs, whiih ar«i typical 
of a large tract in the Bombay Deccan. The a*;count giv4*n of these 
matters is clearly expressed and cannot fail to be iif interest to any 
one belonging to this locality, while tin* information regarding such 
matters as soil-foriruition and subsoil water are of considerable value 
to all for whom these subjects have more than a passing interest. 

Chapter HI deals with the kind and its divisions, giving an ac¬ 
count of the holdings, itiams.-f and revenue history of the village from 

• By Har.ad H. Mann, D. Sc., and otlurrs. Oxfonl University rrf.-s. J*rir.- Rh. 2 or 3^ M 
t A form of l«nd tenure which carries partial or corapluto exemption from the oWigutem 
to pay revenue. 
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1700 to the present day, showing how large a part of the revenue 
was alienated to individuals and temples, and for presents, festive 
oceasions, and charity in the olden days when the Peshwas were able 
to draw large revenues from other parts of India. In the present 
day there are 140 holdings, aggregating 1,006 acres, assessed at a 
total of lls. J ,660. Perhaps the most remarkable figiues in this 
chapter are those which show how the holdings have become sub- 
idvided under the existing laws of inh'eritance, as the population has 
increased. In 1771 the average size of the holding was 40 acres. 
By 1818 it had fallen to 17| acres. From 1820 to 1840 it remained 
constant at 14 acres,' and by 1916 it has been reduced to 7 acres. 
Of the total number of holdings 81 per cent, arc now under 10 acres 
in size, and 60 per cent, under 6 acres. Fiuther, these holdings 
have l)een fragmented into 729 separate plots of which 463 are less 
than an acre, and 112 less than ^th acre. 

The actual farms, as now separately cultivated, consist of 109 
holdings in 741 separate plots ; which means that the average farm, 
as cultivated, consists of 9 acres, brolccn up into 6 or 7 plots. 

Now what results might bo expected from such conditions 'i 
On gen<a-al jirinciples it would be extremely probable that these 
holdings, subdivided Ijeiow the economic limit and greatly frag¬ 
mented in addition, would lie badly cultivated, and that no perma¬ 
nent im])rovements or progressive development of the laud could be 
secured. This is, in point of fact, exactly what we find. There 
is a river in the village containing perennial water of good quality, 
which would readily lend itself to in-igation, and also two large 
nahw* which contain water for sometime after the monsoon. The 
Avater of these is not used at all for irrigation. Eleven \vell8, built 
in former times, contain a fair water supply ; but even these are 
little used for irrigation, and the people give as a reason for not 
making better use of the water, the fact that the land has been so 
much subdivided, and that the wells usually belong to several 
co-sharers in what was originally one holding. The damage to the 
lands by surface .scouring and deep gullying in sloping lands is 


* Ruviues ur water euURiea. 
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ref:oi*cled, aiicl it is also noted that very little eff<.rt is luiule f.»nMned\ 
this. To nuute tlio authors words: ** Tlio limit of efh»rt in this 
village has been inn few eas<‘s to level and emlwink iiehls whieli are 
actually nearly level, and to divert strea ms of water, which w(add lx‘ 
likely to damage the fields, either on to someoiie else’s property 
or on to the roads and footpaths in tlie village.” Xo mention is 
made of any other improvements t(» th(‘ land, and it may be confi¬ 
dently assumed that none have been made. In short, the net result 
of excessive subdivision and fragmentation of the land has l>een 
to preclude all idea of steady dewlopment. and, to s(une extent, 
to render useless such improvements as were naule in times before 
this excessive subdivision of land had taken pla<e. 


The nature and condition of crops are dealt witl» in the nexM- 
chapter. As might be e.vpected from tlic e«‘onomic, conditions, the 
situation is anything but satisfactory, liuae is little intensive 
culture, few valuable crops are grown, and the out-turn of the cro]»s 
grown is very poor. Jinonr (.1. Sm'fjhuw) and hijrl (Peiuiifu'fum 
typhoideum) arc the main «to])s produced. Indeed in 
no less than 770 acres were under thes«‘ two cr(»]>s out td a 
total cultivated area of 874 acres. The more valuable crops 
grown are wheat, carrots, peas and giaaiinlnuts ; while sugarcane 
is occasionally grown in very small areas. As regard.- grcKSS out-turns 
it is estimated that on fair lands jowar 11s. 31 per acre, hijri 

Rs. 21-8-0, wheat Rs. 30-2 0. and groundnut Iks. .^.0-12-0, and that in 
order to get the general av'erage. cv'en m goo<l years, a reduction of 
from 10 to 20 per cent, must lx* made. The figures given Isdow 
compare the out-turns obtained on the (Jovtunment farm at Poona, 
under similar conditions, with tho.se estimated for this village 


Value of oHt-tuni j)er acre. 

Ohtainod by tho ObUltierl on tho 

rUluij*rii Oortranunt fmrm 



Ki. 

A.*. 


K«. 


... 24 

13 

1 Kharif 

55 

Jowar 

IRabi 

HO 

Bajri 

... 17 

4 


!8 

Wheat 

... 24 

2 


M* 

Groundnuts (Pondicherry) 

... 

11 
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The out-turns on the Government farm are secured by methods 
of clean cultivation, timely operations, and proper rotations. 
They represent the actual average for 5 years, taking good and 
bad years alike. It must therefore be conceded that the results 
obtained in the village are very poor, since they represent in 
every case Jess than half the out-turns obtained on the Govern¬ 
ment farm. It is also a remarkable fact that in the village the 
ciiltiviitoi.s nuike no attempt to cultivate cotton, chillies, or 
onions, which on the Poona farm have given the profitable 
results shown lielow : - - 


Value of out-turn. 
(5 yearn’ average) 

Cotton 

ChillioH (iinirriRatod) ... 

Onions (irrigated for 3 months) 


Rs. 74 
Ks. i»i 
111. 177 


1 erhaps the most interesting chapter, however, is 
Chapter VI, where under the heading “The People ” the authors 
calculate the income of the village and draw their comdusions as to 


the solvency, standard ol living, and general well-being of the 
popuLition. 


It is to this that the whole of tlie argument works up, 
and It might have been hoped that this pjirt would have 
been cltNirer and more explicit than it is. On page 137 is 
gbeii what is described as the “balance sheet” of the 
village; but in point of fact it is nothing like a balance 
sheet, aiul is not complete or very intelligible even as a “Profit 
and Loss Acaanint ” which is apparently what it aims at being 
for 103 out of 111 families in the vilhigc. This is a pity, 
bei ause the tletails given in the book are sufficient to construct a 
rough IVofit and Loss Account ” for the village, which would 
direct attention to some of the most remarkable features in the 
economy of the village, which are now completely obscured. The 
Profit and Loss Account ” for the village for the year 1915-16 
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works out as follows on the basis of the liirurcs roeorded 
in the book ;— 

Profit and Lohs Account of the rUhuff for tin' ucitr I!)l6-I(i. 


Pro/ll — 



Total value of ordinary crops 

Rs. 

is,72a 

Value of produce from fruit 



trees and babul (.1. arabira) 

Us. 

4011 

Value of duns cakes prepared 

Jls. 


V'^ahie of milk produced 

Its. 


Value of fful (raw sugar) made 

Ks. 

3.780 

Gross income from land 

Rs. 

•28,973 

Wages earned outside the 



village 

its. 


Total 

Its. 

42.47S 


/ Ilf.* 


Land llt'\ciiiK> 



Its. 

l.OtiO 

Seed 

Cutf nf fiiiUnti ralllf. 



Its. 

1.2.Tt 

(dl 108 hulls and bill 





locks, at Ks, liO 

Its. 

Ii.480 



(M 8(lcalv<>sat I’.s.‘JO 
(r) 9fi cows and she 

Its. 

I.IKKI 



biitTalocs 

Hv. 

4.SK» 




I IN. ll'.DKi 

Mmipy loaviiit; tho vil 
la;!? All Ai-cniiiit of 
u:i(;f!i for ciiltMatin;! 
siinarriuio anil niak 

iiift gill (say) lU, ‘J.OOd 

I Total ciiit;:Aiii(;s Hn. 17,83f) 

I Net aniiiial luotit of 

I the \illaeo |{h 

Total its. 474 


The totals arrived at in this way are substanf iiilly the same as 
those arrived at in various parts of tlie liook, and I lie only ditlerenee 
is that whereas in the book the method by which llu‘ net profits were 
arrived at is not explained, the Profit and Loss Aeeonnt piven above 
indicates the method by which the calculation is made. In view of 
the smallness of the holdings and the .<-uj!erabundanf labour in the 
village, it has been assumed that all the labour used in producing the 
crops is labour of the village, excejit in the case of sugar<!aii<‘ for 
which it is specifically staled that outside labour is always einployisl. 
and for this a debit has been made. The only item enti’reil aliove 
which seems to be doubtful is Tls. 4,8Cti as the cost of feeding tin* 
cows and buffaloes. This figure is the same as the value of tin* 
milk said to be produced in the village. No credit for* the value of 
the milk was made in the so-<alled balance .sheet on ]iage 137,and it 
is therefore assumed that the cost of feeding anil the value of the 
milk produced are held to balance each other. T he omiKsion of any 
credit entry for milk may have been an oversight, but in any case 
the net profit would not have Ijeen large, and the argument remains 
substantially unaltered. It may also be remarked in passing that 
the area eultivated in 1916-16 was less by 121 acres than the normal 
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{vuh ])ag<‘ 07), so that in an ordinary year some Rs. 2,000 
would hav<‘ to l )0 added to the net profits of cultivation in 
Ihe village. 

The authors call attention to the very small gross return per 
acre, and this point deserves all the notice that they give it; but 
what is even more remarkable is the fact that the cost of maintain¬ 
ing the bullocks and young stock amounts (at a very moderate compu¬ 
tation) to Rs. 8,000, a figure which is nearer ^ than ^ of the total 
value of the crops. In other words, under the existing system 
the maintenance of the work-cattle is a dead-weight on the industry 
which economically it cannot support. This is a matter of prime 
importance and denotes a problem to which the old books on 
Krench farming all refer : but it is impossible to enlarge on the 
Htibject here. 

A I' even more surprising result is obtained by comparing the 
earnings from cultivation in the village with the earnings from sources 
other than cultivation. Apparently 119 men and 2 women who 
etjgage in non-agricultural labour can, working without capital, earn 
Rs. 13/)03 in the year, which amounts roughly to Rs. 9-4-0 apiece 
per me!)sem. ('onsubring the current rates of wages in Poona, 
Bombay, and the adjoining canal tracts, this is a distinctly low 
average. But when we turn to the agriculturists what do we find ? 
.\part from those who work outside the village there remain 70 men, 
198 women, and 106 children (?.c.. under 16 years of age). Now 
assuming that out of these only 00 men, 120 women, and 40 children 
are capable of work, and that one man is equal to two women or 
children, this leaves 140 mule units for the village. These earn 
Hs. 11,130 in the year, which works out at only Rs. 6-8-0 per menaem, 
assuming that they are working without any capital. But we are 
told that they are working with a capital of Rs. 93,588 (excluding 
houses). If we assume that they are content with 5 per cent, 
interest on working capital, this means that from agriculture each 
man is earning rather less than Rs. 4 per mensem. If on the other 
hand we take the rate of interest which in the Deccan is current for 
loaiu* made on good security, viz., 12 per cent., we find that the 
agriculturists are making absolutely nothing by their labour and 
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that they would be better olf if tliev sold (heii lainl. cattle and 
implements, invested the proceeds and suit completely idle. 

Now what is the meaning of the appnent paradox that the 
eultivators are content to earn little or nothing by their labour^ 
It is susceptible of two explanations. One is that, in |)oint of (act, 
the cultivators do earn more than is recorded, and the other is ihat 


they have such an easy time playing at cultivating a lew aiTcs that 
they will put up with a bare minimum subsistence for the sake of 
the ease secured. The true explanation i.s pr(d»ably to U< fouml 
partly in one hypothesis and pirtlv in the other, ft would appear 
very probable that apart from tlie 121 villagers who are recorded 
as working for wages outside the villagt*. a certain nunilier do 
occasional work of this nature and so sujiplement their earnings from 
agriculture, and also that in the off-season some money is earned by 
carting, apart from the four (;arts which arc noted as plying for hin‘ 
regularly. Further, in view of the fact tluit the awrage size of the. 
farms is only 9 acres and that mucli of the miltivation given is of 
the poorest description, often consisting of nothing mon than 
harrowing, drilling the seed, and reaping sueh crop as grows, it follow s 
ihat the villagers who do no woVk e.xcei.t on their own land must 
have a very slack time. Tliis brings us up against what is perhaps 
the most crucial problem for India. How nuuh work does t u 
avemge culthator in any tract do ' What ia lUe .•iririenoy nf tha. 
labotur? The houra of work and the etii. ien.y »( abonr «ry 
enormously from one tract to another, and tlie (,ium sof 1 iistanat n 
afford scope for the most interesting study. As reganls tins ]«>r i- 
eular village it is olcar that the standard (,t work and its cllicieney 
are low. Out of the whole population there are only four men who 
ean, even by eourtesy, he placed outside the dead level of nnskilled 
labourers, viz., a gardener, a bricklayer, am two ‘ 

while the skiU and energy of the eultiwitors may lie jm y 
their unimj»oved lauds, the poor out-turns o t ic crops, am 
tliat they have to depend on outside laliour to ca wi i 

area of sugarcane. . , , _ 

The final conclusion of the authors is i epressing, o 

maintain that two-thirds of the families in t c vi age are 11 
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to attain to even the low standard of comfort which is considered 
essentia] by the people of such a village. To anyone who knows 
what such a standard is, this can mean nothing else than that there 
is actual starvation in the village, or something very like it. Surely 
this is a matter which would have admitted of actual verification 
on the spot; but there is no word to ^ow that any attempt was made, 
by observing the condition and health of the people, to verify this 
inference which the figures given so strongly suggest. The low 
standard of comfort in Deccan villages is deplorably evident even 
to the most casual observer, but if there is in this village anjrthing 
like the actual starvation that is implied, this fact is more remarkable 
than any other which has been recorded ; because it may be stated 
with confidence that in this village there is no able-bodied family 
the members of which are prepared to work, which could not, 
without going 20 miles afield, obtain wages which would not only 
maintain them in comfort, according to their own standards, but 
which would also allow them to save money. 



VETERINARY RESEARCH : SOME RECENT 
CONTRIBUTIONS. 


In response to the suggestion made by the Board of BoientiHo 
Advice for India that resumes of such arti<!lca mentioned in the 
bibliography at the end of the Veterinary Seiition of its Annmd 
Report as are likely to be of us») to veterinary officers in the 
districts should bo published half-yearly, Mr, A. L. Slieather. 
Director and First Bacsteriologist, Muktesar Laboratories, has 
kindly undertaken to oontribute siwh rt^mnu’a. They will appear 
regularly in the January and July issues of thi.s Journal.— 
[Editor.] 

QLANDBRS. 

Lanfbanchi, a.—The Jntrapalpebral Mallein Test. V 
Modemo ZooitUro, 1917, No. 9 (Ex. BuU. V Iitst. Past., 1918, 
No. 2). Original not available., 

Lanfranohi has tested a largo numlwr of animals by the injee- 
tion of 2*6 c.c. of mallein subcutaneously into the lower eyelid. 
He has noted in a number of cases a condition of .sclerosis of the 
lower eyelid, which has necessitated injecting the mallein into the 
upper lid. 

In oases where the result is negative in horses which have been 
subjected to this method of testing on a number of 4j(;casion8 spread 
over an unknown period, it is advisable to wait a fortnight before 
carrying out a fre;^ test. 

BPXZOOTIO LYMPHANOITIS. 

liANFRANCHI, A—ThE InTBAPALPEBRAL TeST IN THE DIAGNOSIS 

OF Epizoono Lymphangitis. U Modemo Zooiatro, 1917, No. 10 
(Ex. BuU. V Inst. Past., 1918, No. 2). Original not available. 

As a general rule, the diagnosis of epusootic lymphangitis 
presents no difficulty. It may, however, be useful in atypical forms 

( 479 ) 
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of the clisc»a8e to have at one’s disposal an experimental method of 
diagnosis. 

Lanfranchi has considered the possibility of applying to 
epizootic. lymphangitis a method resembling the intrapalpebral 
test by means of which such good results have been obtained in the 
case of glanders. 

The material injected is composed of one part of pus taken 
from an unruptured lesion and rich in cryptococci mixed with two 
parts of ether. The mixture is left for 24 hours. The ether is then 
evaporated off, and the volume made up again with distilled water. 
This suspension is heated over a water bath to 80° (whether centi- 
giade or fahrenheit is not stated in the French abstract) for 20 
minutes. After centrifuging, the supernatant liquid is drawn off. 
This constitutes the liquid for the test and the dose used is 2| to 3 c.c. 

In infected animals the inoculation is folJowed at the fourth 
to the sixth hour by a hot diffuse oedema which increases up to the 
twenty-fourth hour, and sometimes persists until the fourth or 
litth day. A purulent discharge collect.s, which is in some (iuses 
quite abundant. 

Ill animals infected with diseases other than epizootic lymphan¬ 
gitis, the reaction is neither marked nor lasting. 

'I'he reaction is more severe in infected animals when the lesions 
are disinete and have not reai^hed maturity. The local reaction 
is accom|)anied by a rise of temperature but no other evidence of 
systemic reaction. 

A primary test does not prevent subsequent test.s from l)eing 
carried out. 

A single animal has been successfully tested on six occasions 
(intervals not stated). 

Finzi, (I,—Compounds op Mercury in the Treatment of 
Epizootic^ Lymphangitis. Bull. Soc. Path. Exot., Vol. X, No. 6, 
June, 1917. 

The author has treated five severe cases of epizootic 
lymphangitis with mercurial compounds and has succeeded in 
effecting a cure in every instance. 
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The following formulio and methods td appliiration were 
used :— 

(a) Six grammes of salie.ylaU* of mernury in luu of 
sterile “vaseline oil."’ 

1 st day 10 v.x. injeeted intiamnscnlarly. 

4t.h „ 10 e.c. 

8 th „ 20 ().(;. 

12th „ 30 e.c. „ 

16th „ 40 <!.(!. 

and subsequently 5 to 7 more injectioiis “ ol tlio same dow. at flie 
same interval.” 


(6) Five grammes of calomel in too of sterile " vaseline oil.” 
1 st day 3 c.(!. iu]e(!te(l iutramusciilarly. 

4th ,, 10 c.c. 

8 th „ 15c.(i, 

12 th ,, 20 c.c. 


and subsequently 6 to 8 iujectmiis at intervals of 
dos(iS increased by 5 c.c. at each injeetion imle.ss 
tolerance is observed. 


‘,i days and in 
(‘videiiee «if in¬ 


fo) Perchloride of mercury 1 gramme, .sodium chloride 
2grammes, boiled distilled water 100 This formula 
was u.sed for byjiodermic or intramuse.ular injecliou 
in the same manner as {h). 


(d) Benzoate of mercury I gramme. 

Sodium chloride 0’26 gramme. 

Cacodylic acid 0*3 gramme. 

Boiled distilled water 100 c.c. 

1 st day 20 c.c. hyiK)dermically or inti amusculaily. 

4th „ 20 c.c. »' 

7th „ 30 c.c. 

11 th „ 30 c.c. 

15th „ 40 c.c. 

and subsequently 5 to 7 (urther injections of tUe same dose at the 
same interval. 
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Attention is drawn to the fact that these fonuuhe must be used 
with care on account of individual susceptibilities to mercury and 
variations in absorption. If symptoms of mercurial poisoning are 
ol)served oily purgatives must be administered and an interval 
of 8 to 10 days allowed to elapse before the treatment is re-started. 
It was found necessary to suspend treatment only, in the case of 
the animal treated with mercury salicylate. 

All the animals are reported to have made complete recoveries 
after 10 to 12 injections. Formulae (c) and (d) yielded the most 
rapid results. 

Belin, M.~The Treatment op Epizootic Lymphangitis and 
Ulcerative Lymphangitis by “ Autopyotherapy.” Rec. MM. 
Vet., Vol. XCII, No. 18,1917. 

In a previous paper the author has published his observations 
U])on the use of a vaccine prepared from pus from cases of epizootic 
lymphangitis by means of ether. In the present paper he refers 
again to this method of preparing the Vaccine and also describes 
a method in which heating the pus with boiled water is the essential 
part. In preparing the vaccine by the ether method pus is collected 
with every precaution to ensure sterility and this is mixed with 
about four volumes of ether and shaken vigorously for a couple 
of minutes. After 18 to 24 hours a similar volume of boiled water 
is added and the vaccine is ready for use. 

The second method of preparing the vaccine is to add to the 
pus six or seven times its volume of boiled water and to heat this 
at 70^^ for alxnit an hour, O’6 per cent, of carbolic acid being added 
subsequently. The latter method does not appear to have any 
advantages over the ether method, and the ether method is simpler 
to carry out. 

The Vaccines are said to keep well. Exactly the same proce¬ 
dures may be adopted for ulcerative lymphangitis. 

Full details of fifteen oases treated are given. 

The injection of the vaccine produces a more or less pronounced 
negative phase followed by a positive phase. 
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Although the author succeeded in obtaining cures solely by 
means of the vaccine, he does not propose to exclude other recognised 
beneficial treatments, such as evacuating abscesses, etc. His view 
is that the vaccine should be used in conjimction with sia-h inoastires. 
The vaccines appear to vary somewhat in activity, but the author 
hae never obtained an absolutely inactive one. C'aie must bi‘ 
exercised that pus from young lesions is used. 

The injections of the vaccine load to the £orinati«)n t»l small 
local swellings which subside after a short time. 

Successive doses may cause a slight induration which eventually 
disappears. In one case a small area of necrosis wa.s t>bserved. 
It is advised that a series of three or four injections the vaccine 
in doses of 2 c.c. be first given daily and then a single dose of 2 c.c. 
weekly The treatment is stopped when jio negative phase is pro- 
duced by the injection. Empheeis ie laid on the imiK.rtan™ of 
making the treatment autopyotherapoutic and not simply pyothcra- 

peutic. 


Velu. H.-LOCAI. REAcnoNS IN THE Tkeatment OE Epiistotic 

Lymphanoihs by Pyotherapy. Rife. Med. Vet.. Vo. \ , 

No. 20, 1917. 

As a general rule, the injection of the first dose of vaccine pro¬ 
duces only a slight oedema at the seat of inoculation whic i m qm e 

phase shewn by the lesions. 

In eome oaees. however, hot paiidul cedematoue ewoll.nge whiA 

•.u R. oWW elowlv or develop into abBceeees occur, 
may either be abeorbed elo ) ‘ j gmall abecoeeee 

Repeated injectionemayg^ri^^ theM ^ 

from which a small quantity of thick - ^ like 

by puncture. Such leaione heal under "ta^e 

ordinary woi^s,^ovided m OTgaidame are diecover- 

aWe in the pua, but in «.me caees cryptococc. 

w«,sointwoh.althyanin.alefhat -- 

measure. This ehewod that two months ei^suie 
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2-5 per cent, carbolised normal salt solution had not sterilized the 
pus. In such cases, however, the abscesses healed up well and 
shewed no tendency to develop into typical cases of the disease. 

RINDBRPflST. 

Boynton, W. H.—Experiments on the Treatment op Rinder¬ 
pest WITH Various Drugs. Philippine Jourmd of Science, Vol. 
XIII, Bee. B., No. 2, March, 1918. 

The publication of the experiments recorded in this paper 
was considered advisable on account of the numerous claims that 
have been put forward by persons professing to have discovered 
(mres for rinderpest. 

It is noted that in those localities in which successful treatment 
has been claimed, the normal percentage of recoveries is very high, 
reaching in stmie cases 60 per cent. According to the author’s 
general statement, the following twenty drugs have been used : 
eosin, medicinal methylene blue, cacodylate of soda, atoxyl, quinine 
sulphate, camphorated oil, creolin, permanganate of potash, ergot, 
iodine, potassium iodide, gentian violet, adrenalin hydrochloride, 
nuclein, formalin, chlorazene, castor oil, alcohol, fluid extract of 
nux Vomica, and fluid extract of gentian. 

Ihderence to the details of the experiments shows that in 
addition to these, salicylate of mercury and cannabis indica wore 
also tried. A few experiments were carried out with anti-rinderpest 
st^rum, with a view to testing its ciurative properties. 

In all, some fifty experiments were carried out, and it is stated 
that “with the small amount of experimentation that has been 
given to each drug, no promising results have been obtained by the 
method in which they were administered and the dosage in which 
tliey were given.” 

For intravenous and intraperitoneal injections 0*85 per cent, 
sodium chloride solution was used, and it was found to be advan¬ 
tageous to warm the solution to 4rC. before injection, the animal 
showing less discomfort than when cooler solutions were 
used. 
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Only two a,nimals out of tho whole sofies reijovi^rod. uuiuoly, 
one treated by intravenous injectitui of 1000 i .o. of 1 iu 4ooo of 
formalin, and one by iptcaperitoneal injeotioj* of (luiniue sulphate. 
Other animals treated by these methods died. The. |M.ssibility 
therefore must be takeji into consideration tliat these animals 
woiild have recovered in any easi>. 


TUBERCULOSIS. 

Glen Liston, \V„ and Sopauk.vk, M. B. -The v'^rsoEPTiuiMTY of 
Indian Milch Cattle to TcuKRcrLO.sis. Indhn Joional of 
Medical Research, Vol. V. No. 1, July 1017. 


In the opening pages of this jiajXT the. authors summarize, tlu^ 
references to the occurrence of tulxu-culosis among cattle in India, 
and contrast the degree of prevalence among them with the degree 
of prevalence among cattle in Europe. .Vttentioii is drawn t«» the 
fact that Indian (tattle do not .stand alone in showing a low per- 
(tontage of infec-tion with tuberculo.sis, a similar state of alTairs 
existing in Japan, Ceylon, and the Malay Peninsula. 

Ill seeking an explanation of the marked differemte lattwcen 
the prevalence of the diseas<> in cattle in India jiiid elsewJiere, the 


more open-air life spent by Indian c.attlc, which has been put forward 
as the main reason, i.sdis(!ountcd to a vary large extent, when the low 
incidence of the disease among animals kc])t in sheds in large towns 
is taken into consideration. 


The experiments detailed in the pa|H*r were nndertakon with 
a view to ascertaining whether the relativ(^ freedom of Indian 
cattle from tuberculosis may be due eitlior to natural immunity 
or to a relatively greater resistance than Eurojsiaii or American 
cattle. 

As it was impossible to control tlm ('xperinients by the simul¬ 
taneous inoculation of a parallel scries of calves from European 
sources, the results obtained by the English lioyal Commission 
on Tuberculosis iu the inoculation of calves were taken us 
controls. 
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These expeiiments indicated that while the auboutaneous 
inoculation of 60 milligrammes of culture of bovine tubercle bacilli 
produced almost invariably a fatal generalized tuberculosisi a 
dose of 10 milligrammes, though often fatal, did not produce gener* 
alized disease. 

As tlie bulk of the milk consumed in India is derived from 
buffaloes, these were subjected to experiment in addition to 
l)ovines. 

Calves 4 to 8 months old were selected, because the effects 
of inoculations with tubercle bacilli are more severe in young animals 
than in adults. 

In view of the rarity of tuberculosis among Indian cattle, the 
animals selected for experiment were not subjected to a preliminary 
tuberculin test. 

The culture used was one received from Eastwood of the 
Local Government Board, England, in 1916. It was tested for 
virulence on receipt, and again after subculturing up to the date 
of the experiments by inoculation into rabbits. Intravenous 
inoculations of O’l and O'Ol milligramme produced fatal generalized 
tuberculosis in 22 and 25 days. 

The culture used for the experiments was from glycerine agar, 
and it was emulsified in salt solution, so that each cubic centimetre 
of emrdsion represented 5 mgms. of culture. 

Ill the experiments, 11 buffalo calves and 12 bovine calves 
were inoculated. It was intended to inoculate 12 of each, and keep 
one of each as controls. Two of the buffaloes died prior to the 
experiment. One of these had been selected to act as control. 
One bovine calf was kept as a control. 

Six buffalo calves and six bovine calves were inoculated with 
50 milligrammes subcutaneously and the remaining animals with 
10 milligrammes in the same way. 

The clinical history, temperature charts, and poat-nwHem 
findings of each animal aro given. 

In summarizing the results obtained, a distinction is drawn 
on the lines laid down by the Boyal Commission on Tuberculosis 
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between aoute generalized tuberculosis and retrogrcssiv'e tuber* 
culosis, depending upon the extent and nature of the lesions 
found. 

Of the bufEaloes inoculated with 50 milligrammes, one died 
of broncho-pneumonia, apparently not due to the tubt^rcle becillus. 
three showed retrogressive tuberculosis at the time of death or 
slaughter, and the remaining two showed acute generalized tAilwr- 
culosis. 

Of those inoculated with 10 milligrammes, one died of brcuwln*- 
pneumonia, two of distnises other than tulHjroulosia, and the remain¬ 
ing two diowed lesions of retrogressive tulAerculosis. 

Of the bovine calves none died of intcrcurrent diseasAAS. Of 
those inoculated with 50 milligrammes, three showed ac.ute gei«eral- 
ized tuberculosis and three reti»)gressive tul)«rculoaiB. Of thos«' 
inoculated with 10 milligrammes, three showed acute generalized 
tuberculosis and three retrogressive tulieiM ulosis. 

Apart from the extent and nature of the lesions j)r<Kluee(l 
by the inoculations, attention is drawn to the duration of life of 
the animals after inoculation, this Ijeing <‘ontraated with the perhals 
of life of the animal selected from thosiA used by the Iloyal Com¬ 
mission on Tuberculosis which were taken as coniToIs. 

The Iloyal Commission calves iiwK ulated with 5(t mgms. ol 
tubercle bacilli subcutaneously died, or were killed when dying 
at periods ranging from 18 to Todays; only one survivii>g to this 
maximum, the remainder dying within 47 days. 

In the experiments recorded in the pres«mt pujier the following 
periods of life were observed in animals jn.<»culat4id with 60 mgms. 
Two buffaloes died of atmte generalized tubercmlosis after 67 and 
101 days; three were killed after 125,128, and 142 days and allowed 
retrogressive lesions only. Ihese three animals had all gained in 
weight during the experiment. Of the liovine calves, three die<l 
of aoute generalized tuberculosis in 38, 39, and 43 days. The 
remaining three inoculated with 60 mgms. were killed after 122, 
122, and 142 days and showed only retrogressive lesions in posi- 
mortem. 
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Graphic charts are given showing the distribution of the lesions 
in each of the experimental calves and corresponding calf selected 
from the Report of the Royal Commission on Tuberculosis. TVom 
the experiments the following conclusions are drawn :— 

The (;omparative infrequency of tuberculosis among Indian 
cattle, wliether buffaloes or bo vines, is due to a natural resist- 
an<;e to infection rather than to differences in methods of 
housing, etc. 

Jn view of the fact that some of the Indian calves inoculated 
even with 10 mgms. of culture died as quickly from generalized 
tuberculosis as English calves, it woidd appear that individual 
susceptibility varies more among Indian than among English 
cattle. 

The question as to whether variation of susceptibility varies 
with breed has j)ot been attacked. 

]j(5ss frequent opportunities of a{;quiring infection plays a part 
in tile comparative rarity of the disease among Indian animals. 

Attention is drawn to the danger to indigenous herds resulting 
from the possible existence of tuberculosis among imported animals. 
Eurther attention is drawn to the fact that the subcutaneous injec¬ 
tion t)f 50 mgms. of culture of tubercle bacilli into Indian cattle 
does not furnish a criterion as to whether the bacilli injected are of 
human or bovine origin. The result of such an injection into 
European or American animals is considered a crucial test of the type 
of‘bacilli listed. 

The experiments throw some light upon the practical absence 
of lesions due to the Inivihe tjqie of bacilli in human beings in 
India. 

t 

Taylor, G.—Note on the Prevalenoe op Bovine Tuberculosis 
IN THE Punjab. Indian Journal of Medical Research^ Vol. V, 
No. 3, January, 1918. 

In this pajier the author gives details and a tabular statement 
of his findings in the coiuse of an inquiry extending from August, 
1915, to March, 1916. 



VETERINARY RESEARCH: 


SOME RECENT <’<>XTI«IHCTIONS 


489 


During this period 3,27« aiiinials were bruiiglu to ForozejM.n* 
for slaughter. Ih-aetieally the whole of them came from (Viitral 
and {South-Eastern Pimjah, and all were, of tin* iotiigei.ous l)re<*d. 
The system of inspeetion entails examination prior to aial suhs^ipient 
to slaughter, and only those found to he apparently in iu*alth and in 
good condition while alive are allowed to hj* killed tor suhs<*(pient 
inspection. 

It is pointed out that 17'8 per cent, of the total numln'r were 
rejected for various reasons while alive. In view of the fact that 
the greater number of them were rejected for innutrition a f;ondi- 
tion most frequently associated with chroni<‘ tiiberculosis it 
appears to be probable that of the animals rejected prior to slaughter 
a considerable number were tulx'rculous. 


Attention is further drawMi to tin; fact that c.arefully si*lec,t,ed 
stock were dealt with, a point wdiich must lx* borne in rniiul when 
the possible prevalence of tuberculosis amoitg cattle in general 
is being considered. 

In all, 95 animals were found to have lesions which, to the 
naked eye, appeared to Ije tulK’rctilous. The fact that the whole 
of the cases were found to occur in females is not evitlenee of .sex 
iiK'idence, as practically the whole of the beef is (h*rived from <'ows 
and heifers. In all eases but two the k'sions w'ere routined to the 


thoracic cavity—the bronchial and mediastinal glatals al<»ne or 
together with the lungs. In one of the »‘xc(*p1 ional caws there was 
tulterciilosis of the mesenteric glands, and in the other extensive 
disease including tiiber(;ulosi8 of the udder. Tulx'iele bacilli weri* 
found by microscopit! examii»ation. in (>H o»it of 95 eases, but- it 
appears to be probable that this proj)ortion is too low', bacilli having 

escaped detection in some instances. 

During the year 1919-17, 4,(»10 animals were brought for 
slaughter, of which 17*8 per cent, were rejected as unlit for 
slaughter. Of the remaining 3,789, 3 3 iK?r cent, were found to Ixi 
infected. 

These figures would appear to indicate that, at least as far as 
concerns the Pimjab, tuberculosis is not a.s rare a disease! among 
Indian cattle as has been thought. *- . - 
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It is pointed, out that up to the present all the cases of bovine 
tnlierculosis in Indian cattle have been recorded in Northern Pro¬ 
vinces. On the other hand, the absence of or the limited nature 
of inspection in other parts may explain to some extent the absence 
of records of the disease. 


HBLB1INTHIA81S. 

Lane, (’layton.—Ancylostoma duodenale as a Parasite op 
Felis TIGRIS. Indian Journal of Medical Research, Vol. V, 
No. 1, July, 1917. 

The author gives a description of the finding of five specimens 
(four female and one male) in the jejunum of a tiger, and establishes 
Ijeyond doubt the fact that the worms found must have been actual 
piirasites of the animal. 

Figures are given showing the parts upon which the identi¬ 
fication was based, and attention is drawn to the fact that, though 
tlie worms were somewhat smaller than those found in man, 
the question of size alone cannot be held to justify the view 
that the parasites were not actually specimens of Ancylostoma 
duodenale. 

This discovery is held to make no material difference to the 
measures necessary to prevent the infection of man; but it definitely 
establishes the fact that man is not the sole host of the worm. 

OONTAaiOUS ABORTION. 

McFadyean, J., and Edwards, J. T.—Contagious Abortion in 
Mares and Joint-ill in Foals—Etiology and Serum 
Treatment. Jowrnal Comp. Path, and Therap., Vol. XXX, 
No. 4, December, 1917. 

Before detailing the results of their own experiments which 
were begun in April, 1916, the authors give a valuable review of the 
research work that has been carried out by other investigators. 

At the outset the authors state that the organism which they 
have isolated is identical with that found by De Jong, Good and 
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Corbett, and whicb has Ixien named by tho latter BmiUus nbortivo- 
equinus. 

In view of this fact a detailed deaeription of the bacillus is not 
given. Photographs shew the appearance of the bacsilhis under tho 
microscope and the characteristic appearance of tho growth on tJie 
surface of agar. 

It is pointed out that while the iinmei^st^ majority of the organ¬ 
isms are short or ovoid the bacillus is pleoiimrphic. and distinctly 
longer bacilli are not infrequantly found lM»th in infected materials 
and in artificial cultures. 

The most important characteristic feature of the organism for 
the purpose of identification is the form of giowth that develoj)? 
on agar. 

The authors’ on description of this inay be quot e<l : “Although 
previous authors have generally referred to this surface irregularity 
as a ‘ wrinkling ’ the word does not very accairately descriUi tho 
appearance, as close inspection shews that it dejx'nds iqx)!! the 
development of intersecting ridges bv which the otherwise fiat 
suiface is divided into a series of spaces. I'hese spaces vary in size 
and shape, but nevertheless form a comparatively regular pattern, 
which, when the spaces are largest, recalls tlje uppoarance iii 
miniature of tanned alligator or lizard skin. W ithiu some of the 
spaces a very much finer pattern, Tesemhling finger jirints, is 
seen. 

“ This appearance is not always obtained, especially if the growth 
be meagre, but it is present when abundant and raj)id multiplication 
of the bacillus occurs.’" 

The authors have isolated this bacillus from ten foals in aU. 
The first two animals were foals Ijorn dead a month before full 
term. The bacillus was recovered in pure culture from tho heart 
blood, liver, stomach, and intestines. 

The eight other animals were foals born de. d or dead of joint-ill. 
From all these animals the organism was cultivated from the heart 
bk)od> liver, ^leen, and other organs, and in tiie foals born dead 
from the stomach and intestines also. 
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Id six instanct^s it was cultivated from the liquid in one or 
several joints and it u^as noted that three of these foals were born 
dead and shewed evidence of joint disease. 

Two of the ten animals from which the cultures obtained were 
not pure at the outset were foals that had died of joint-ill. One of 
the foals developed joint-ill three weeks after birth and died a few 
(lays later. While cultures from the pleural, pericardial, and peri¬ 
toneal fluids, kidney, a stifle and an elbow joint were pure, those from 
the heart blood, mesenteric glands, spleen, liver, lungs, and a hock 
joint, shewed also strepto(;occi. A similar contaminating organism 
was found to Ix" prescnit in small numbers in some of the cultures 
made from the st*cond case. 

The identity of the organism in all tjases was settled by cross- 
jigglutination tests. 

The. authors detail the evidem^e available upon the question 
as to whether the bacilhis isolated is the (iaus(> of abortion and joint- 
ill, ai’d their (conclusion is:—F(»r these difl'eront reasons it appeared 
to us that it was justifiable to a(!(!ept the bacillus as an actual cause, 
and probably the commonest caust^ both of outbreaks of abortion 
in mares and of joint-ill in foal;,. 

Having establislied this fact the authors proceed,id to (*aiTy out 
ex]M'riment8 in connection with the production of a protective 
.s(‘rum. For this purpose three horses were iitoculated intrave¬ 
nously or subcutaneously at intervals during a period of three or 
four months. 

The serum from these Itorses was tested by agglutination, and 
it was not issued unless a dilution of at least 1 in 5,000 produced 
«x>m pie t(‘ aggl utinatio n. 

The dose was fixed at 50 c.c. for a foal and it was advis(Hl that 
a si'.cond dosi* should be given after a week if improvement was not 
obstuved. 

The serum was issued free to veterinary surgeons on condition 
that it was used solely for foals suffering from joint-ill, that no 
other treatment was resorted to, and that the results were 
reported. 
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The total mimbor of do.^.s issnod w;,. nonrly r,(H>. }>n< ro|M.Tl.s 
roftardinf; the results ojjtaiiied were received io only about lo pw 
rout, of oases. 

The authors give a brief history <»f each of the HVJ eas.‘s regard¬ 
ing which reports were received. Of t]ie,s<. 172 weie cases in with h 
there was actual tliseaso of tlie joijiis aod the reuiaiiuler were cases 
in which there was suppuration of the navel ur pervious \na' hus 
but no distinct disease of the joint. 

Ihdoro siuuniarizing these restilts tlie aulIvors draw sjw'cial 
attention to certain points. Th(‘ nuinb(‘r <tl foals tii'ated is ton small 
tow'arrant any firtu coticlusion being drawn Irom the resultsobt ained. 
The absence of ttny coutnds or any certaii; knowledge of the avioaLo* 
fatality of the disease when it is not ll•(‘alcd in anv way and the 
possibility that all the cises treated wen‘ not etiologicallv identical 
are also factors ivilitating agaitist tin* formation of a detitvite ojunion 
as to the value of the serum. 

It was im]K).ssible to obtain any qtiantiiy of evuience as to the 
(ourse joint-ill Avoiild take if left untreated and alt«‘tnpjs to obtain 
information as to the avvrage mortality in (r<‘a1<)d cases faihal 
to yield any from which an avenige conld be calculated. Of the 
cases shewing evidencv^ of joint-ill .17 ])<*r cent, recoverv'd. It is 
lAoiutcd out that before deciding that a death rate of (}1 ])er cent, 
proves that the serum is valueless certain points must. Int ((Uisidered. 
It must 1)0 admitted that inordinary practice many cases <»f joint-ill 
are beyond hojte of recovery when the practitioner is called in and 
that foals which shew evidence of the di.seas»; within a few days of 
birth are Iwrn infected, the bacilli b«“ing di.stributed throughout 
the body. 

The fig ures given by the authors .sh« w that twenty ui the foals 
treatt'd with serum died on the first or se(;oiul day after tin* 
serum was injected. The treatmrnt of such oases was therefore 
hopeless. 

A second point is that experience with anti-sera of all kinds 
shews that it is of the utmost importance that the s<‘rum should 
bo administered as early as possible. 


S3 
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Thirty-nine o{ the foals had Ijeen ill for four days or more before 
the treatment was started. Further, in a number of cases which 
ultimately proved fatal there was decided and in some cases striking 
improvement. As a point indicating that the numbers dealt with 
are too small to justify firm conclusions as to the value of the serum, 
it is pointed out that while only seven foals out of twenty-seven 
treated two days after the onset of illness recovered, seven out of 
fourteen treated during the second week recovered. 

The second group of animals treated comprised twenty-one 
animals which .shewed no lesions of the joint but had either pervious 
urachus or suppuration of the navel. Of these 42 per cent, recovered. 
In this connection it is pointed out that the bacillus responsible for 
joint-ill is probably a very frequent cause of navel suppuration 
since 87 out of the 172 in the first group shewed suppmation of the 
navel. 

Tlie conclusions arrived at arc as follows :— 

(1) Our observations indicate that the common cause of abor¬ 

tion in mares and joint-ill in foals in Great Britain is 
the Bacillus abortivo-equinus. 

(2) The treatment of cases of joint-ill by means of a serum 

obtained from horses hyperimmunised against this 
bacillus has yielded encouraging results. 





FOOD PRODUOTTON ; OONt=iIDKR VBLE INPREASR POSSIBI.K.* 

(From o ('orrfji/>omimi(.) 

ENOLtSHMEN usod to laii*?!! ill Tudiaiis f»)r liaviiif? ii<> i 

of conversation exce})t the ])ii(e of food. 'Hic (dd i^ilie hasiKov lost 
its point, for the'topic has nssiinted an ahsorlaiig interest ilirouf'liont 
tlie world ; the possibility of universal dearth is now beii)j4: seriously 
discussed, statisticians are eagerly scanning the needs and the 
resources of every country in turjj. and it may serve a tisjjfttl 
purpose to indicate succinctly the fndian [xjsiiion as it stands 
to-day, and the ext(‘nt to which India eati assist Eurojx' in case 
of need. 

In India food means grain and pulse, for while meat is eaten 
and also fish, the supplies of these articles are, organizeil on a local 
and, so to speak, retail basis, and they have practically no l>earing 
on the position in Europe. As regards the ])roduction of grain 
and pulse, a clear distinction must be drawn lM‘tween the < ase <d 
India and that of thinly-populated <*ountries like Canada, which 
look mainly to the European market. India grows food j^imarily 
for her own needs, Init in prosperous times she has a surplus for 
export, which is small in comparison witli her total jirodmdion 
but is large enough to make a substantial difference to the markets 
of the West. 

The official statistics of the yield of food are not altogether 
complete, but, taking them as they stand, it may bo said that in 
favourable years India cxmnts on a surplus of something like five 

Reprinted from The Times Trade Supplement, F. l.rimry, HUS, 

( m ) 
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million tons aftor pro\i(ling for local conFsnmption of from twelve 
to fourteen times iliat quantity. When seasons have been bad 
this surplus may almost disappear, and in any case a substantial 
proportion of it is consumed in various parts of Asia and Africa, 
Si) that the supplies which roach Europe may range from four million 
tons down to practically notliing. Indian production is exceedingly 
varied. Burma rice and Punjab wheat are familiar in Western 
markets: Indian maize, barley, and the commonest of the pulses 
(known as gram) have all been sold largely in this country as feeding- 
stuffs ; some of the b.arley has found favour in the eyes of brewers ; 
and in addition to these there are several pidses and a whole 
tribe i)f millets, the names of which are unknown in the West, 
though the ])resence of some of them may occasionally be noticed 
in the samples of feeding-niixtures displayerl in English country 
towns. The surplus which India puts on the market is therefore 
well worth having, the be.st of it for human consum])tion and the 
rest for turning into meat and milk. 

Tnereased production foresJmlou'cd. 

Such is the present position. As regards the future, it is 
permi.ssible to anticipate a substantial increase in the production of 
the land. The limits of the indigenous systems of agriculture have, 
it- is true, l)een nearly reached, but, th.anks mainly to the initiative 
of Tx)rd Curzon, reform is now in the air, and the applicatif)n of 
science and of capitsd to the conduct of the peasant’s business is 
likely to proceed with cumulative effect until India becomes a vtiry 
mu(h richer country than she is to-day. Tliis change, however, 
will he gradual, and at first it will be slow’. Capitalist farming is 
practieallj’ confined to the production of a few special crops such as 
tea, and, speaking broadly, the land of India is held in minute sub¬ 
division by nearly forty million families of peasants, who decide 
what crops shall be grown and on wrhat lines their cultivation shall 
be conducted. The Indian peasant has many qualities in common 
with the peasants of European countries: steadfast, patient, and 
laborious, he is also cautious, diffident, and slow to follow the advice 
winch reaches him from outside. The possibilities of co-operative 
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Hnanco and of the scientiiie dot-elopmeutof fannina are sh-adilv 
winning his recognition, but the process inoritablv takes time „,„1 
it may be stated with confidence that, while a marked inerea.-s- in 
producUon is now assured, it cannot take pla<e m .piieklv as to 
a\-ert a world-scarcity such as some authorities foresee in the 
near future. 

Nor can any large immediate results l;e expected fn»m tlie 
extension of cultivation to the areas of imtilled land still to Ke found 
in some parts of tlie Indian Kmpire. The land is there, and not all 
of it is barren, but peasants are slow to move into the vf>id, and 
their etliciencjy depends largely <m specialized knowledgt* vviiicli 
a})plics only to the soil and climate of their liomes, whih* many <d 
the waste spaces are uninhabitable williout i<mg and expensive 
prepiU'ation, and, above all, are unprovid(‘d with water tiven l<ir 
domestic piuposes. These vacant lands will some day lie brought 
under the plough or otherwise utilized for the Ixuielif of the cfiuntry, 
but the process will take time, and again time is of the essence of the 
problem. A third possibility remains, to grow food on the area 
usually devoted to industrial (:ro])s, and it is in this wav alone that 
India can contribute any sudden large iiuTease. to the world's sup]>lles. 
Ollicial statistics, wliich, as has bt;en said above, are not altogetlwr 
<-omplcte, show that of late years about forty million aeres hav<*. 
been occupied l>y thesti (;ro])s, rather more tliaii half this ligun? beijjg 
cotton, and the bulk of the remaiinicr oilseeds. This land is iii no 
way earmarked for these particular crops. N«‘a?ly all of it is lit. 
for growing food, and its allocatioji abeady dejiends largely oji tlu^ 
v'icws which the peasants take of tlie futun; cimrse <tf juices; if, 
therefore, the mass of the jieasants were in a jiosition to realize th«^ 
imminence of a worltl-scarcity of food, they would, as a matter of 
business, curtail sowings of industrial erops and devote themselves 
to placing the largest possible (piaiitity of foodstuffs on tl*.e market'. 
To expect Indian peasants to do lliis is, liowever, to ask too much ; 
the news which reaches them is scanty, delayed, and distorted, 
while they are not in the mass able to a])j>reciate its true significance, 
and if they are left to themselves the results arc likely to Ijo partial 
inadequate. 
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GovemumtiJt diredion necmary. 

If, then, there is reason to anticipate a world-scarcity of food—- 
a question which can be decided with authority only by the War 
Cabinet—and if there are prospects that the food can be carried 
to the hungry, or even that the hungry can be carried to the food, 
the mobihzation of India’s agricultural resources must be directed 
by the Governments of the country, and not left to individual 
enterprise. Some tentative measures in this direction have already 
been taken, but their effect is likely to be local, and if the need is 
found to be real and urgent, more general and drastic action will be 
required; the area of the industrial crops must be curtailed and ten, 
twenty, or even thirty million acres diverted to the production of 
food. On the average about three acres will yield a ton, so that, 
given favourable seasons, the surplus of food which India sends to 
Europe could for a single year be doubled or even trebled at the 
cost of curtailing the supply of important raw materials and of 
hu-cing Asia to wear old clothes in order that Europe may not 
starve. 

Such aji undertaking would be of enormous magnitude, and 
every ojie must hope that the necessity for it will not arise, but it is 
(juite within the competence of the existing land administration, 
which works so quietly that Englishmen are apt to forget that, 
though not perfect, it is probably the most efficient piece of human 
machinery in the world. The one thing essential is that the orders 
should be issued in time. Once the annual rains have started, the 
peasant must work; his time for thinking and planning is then over, 
and interference from above might do almost as much harm as good. 
If, however, plain orders are issued in the spring and measures 
are taken to ensure an adequate supply of seed and capital, the 
result would be seen in increased supplies of maize, millets, and 
pulses coming forward in the following autumn, and of wheat, gram, 
and barley a few months later, in time to reach Europe at the critical 
period when it is waiting for the northern harvests to begin. 

A word of vearning must be offered by way of conclusion. If 
the War Cabinet should unhappily be driven to the decision that 
India s peasants must be mobilized in the interests of the world’s 
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food, the operation must be so conducted as to allord no scxipe h»r a 
cry of exploitation. The peasant will be asked to sacrilico his inde¬ 
pendence ; that sacrifice ought to suflice, and he should not be 
required to undertake increased financial liability. In other words, 
the curtailment of industrial crops must be accompanied by a 
guarantee of minimum prices for food grains suflicienb to ensure 
that the peasant shall not be a loser, and that jaditicians or agitators 
shall be given no grounds for a charge that India is panng dearly to 
provide Europe’s food. Given this condition, it is not unreasonable 
that the area which is already a reserve against scarcity ol food in 
India should be claimed in the interests of tliat civilization in whose 
benefits India shares. 
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From the following table of values of the exports from India 
of vegetable fibres and manufactures thereof for the last two yearsj 
it will be seen that jute is commercially by far the most important 
of Indian fibres. 


Exports front India. 


llaw jute ... 

Jute inaiiufaetiii'cs ... 

Total 

Itaw cotton 
Cotton luaiiufaetureR 

Total 

Raw licinp, cliicHy ttunu hemp 
Kapok 


ims-iu 

1016-17 

£ 

10,4-»8,024 

25.»is.g:M 

£ 

in.8.'w,7:«) 

27.709,725 

35.746,8o8 

38,628.401 

16,619.247 

6,403.973 

22.787.691 

8,506,423 

23,‘i23,220 

31,294,014 

6:(3,638 

27,513 

1.01.5.476 

26,911 


India is the only eountry where jute is produced on any scale, 
anti the tottil area under this crop in 1910 (2,702,700 acres) was 
14 per cent, above that in the preceding year, whilst the yield 
(8,305,000 bales of 400lb. each) rose by 13 per itent. The area and 
yieltl for 1917 are estimated at 2,729,700 acres and 8,839,900 bales 
respectively. 

Since March 1, 1910, export duties on jute, other than Bimli- 
])atuin jute (see below), have been levied in India. On raw jute 
the tarilYis If rupees per bale of 400lb. for “ cuttings,” and 4^ rupees 
for all t)ther descriptions ; on jute sacking (cloth, bags, twist, yarn, 
1 ope, and twine) 20 rupees per ton ; and on hessians and aU other 
desreiptions of jute manufactuies not otherwise specified, 32 rupees 
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per ton. No export duty is diar^ied on jute nianuftu tures in aet iiai 
use as coverings, receptacles, or bindings for other g..,nls. 


Extension of jnie pmlnvflon . 

The question of the. possibility of a large expansion id jute 
production in India is of gi’eat iin})ortan( e. 'I'here are thre<“ jiossible 
ways of increasing the output ; (1) By iinpro\ing the yield ]'er acn* 
by better methods of cultivation ; (*2) l»y extending tlie aiea under 
cultivation; (3) by the cultivation, in tracts whicli are not suilahle 
for the production of jute, of other plants whose fibre is sulhciently 
similar to be used as a substitute. Mr. B. S. Finlow. Kibie Kxpert 
to the Government of BeJigal. has stated that agricultural iin]iro\c- 
ment is destined to be of great iin];ortan(e in connexion with jute, 
..\h-eady the Agiiiiultural l>e])artinen1 has ]>i».duied by seledion 
improved races of plants with a yiehl ai;d (piality oI tibii* letter 
than the average, and seed farms are beii:g established to prodiue 
seed of these plants on a large scale for <lislribution to eulfi\alois. 

Other work of the Agiicultural J)e])artment j.oints loenhanied 
yields by means of improved methods of cultixation and manuring. 

alon.e (ontainsthe piosj.eets 



of a largely increased total outjuit of jute, but although tlie ultimate 
effect maybe great, progress at first seems .slow, owing to tli<‘ intense 
conservatism of the cultiN ators and th(‘ir gieat number. As ngafds 
extension of cultivation, jute has been grown cxpennicntally with 
success in many parts of India, and big ciops liave been piodined 
in the irrigated tracts of tln^ Bunjab, the (entral l’io\ii!<es. and 
Madras. But in all tlies<* provides conditions aie much le^s 
favourable thanin Bengal, and theojiinion of those ipialifa'd to judge 
is that jute cultivation is haidly likely to I:e taken u]» on a huge 
scale outside Bengal, Bihar, ajul Assam. Ihe natmal dijei.tion in 
which jute cultivation could extend isiiito the plains of Assam, wluue 
soil and climate are ].eculiarly sui(<‘<l to tlie ciop-~an addition of 
f ull y a million acres to the aiea would be; pos-sible thyie. But hn k 
of popidatioii is an almost insnp<‘ralde bar to any rapid extension, 
and by uothing short of a wholesale culoiiizatioii scheme < an pi ogi e.^.s 

be other than slow. 



502 


AGBtCULTUKAL .JOURNAL OF INDIA [Xlll, lit. 

Jute subatittUes, 

Ill these circumstances, great interest attaches to the question 
of jute substitutes, of which Bimlipatam jute or Deccan hemp 
{Hibiscus canmbinus) yields a fibre similar in many respects to jute, 
whilst certain varieties afford a stronger and possibly more durable 
fibre. For this reason its cultivation, which is at present carried 
on in Madras, as well as in Bombay, Bihar, and the United Pro¬ 
vinces, is worthy of encouragement. In fact, any prolonged shortage 
in the supply of true jute is fairly certain to cause a development 
in the cultivation of Bimlipatam jute. The Agricultural Department 
has studied the different races of this plant, and has selected for 
multiphcation the seed of those producing the best fibre, so that 
pure seed of the best kinds can be supplied in large quantities to 
cultivators. 


Cotton. 

'rhe area under cotton cultivation in India increased, under the 
stimulus of liigh prices, from 17,746,000 acres in the year 1915-10 
to 21,212,000 acres in 1916-17. The yield was 4,273,000 bales of 
400lb., which is 14 per cent, larger than that of 1915-16. Rather 
more than half the cotton produced in India is used in the cotton 
mills of the country, which are 233 in number, with 6,209,377 spindles, 
96,869 looms, and 240,719 employed persons. 

Japan, the chief piu'chaser of India’s exports of raw cotton, 
took 68 per cent, of the total exports in 1916-17. The following 
table shows the chief destinations of the exports of raw cotton from 
India last year and in the year before the war for comparison :— 


To 

191314 

1918-17 


Tone 

Tons 

United Kingdom 

19.915 : 

40,056 

Uermany 

St,403 

Belgium 

68.554 : 

• •• •• 

France 

S6.213 1 

13.247 

epein 

ifidy 

8,346 ! 

12.698 

42.429 i 

48.319 

Auetria'Hungary ... 

37,352 ' 


Japan 

Other countries 

240.878 1 
16.795 1 

289,542 

21,380 

Total 

531.315 

425,242 
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Of late^ >’©ars, owing to the efforts of the Iiulian agiieultural 
officers, Indian cottons have improved in quality, and tliere is every 
reason to hope for further progress in this direction. Attem])ts 
have been made from the earliest days to introdiuv, Htreign varieties 
of cotton but with little success, and effort is now tlirected chiellv 
to the improvement of the indigen«)us cottons. The }jromlure is 
to isolate and maintain pme tjqics, to impTo^e (piality by election, 
and introduce the improved plant into general c\iltivation. By this 
means, varieties with higher yields and larger lint iier(<M»tage have 
been obtained in Bombay and Madras, in tlie (Vntral Provinces and 
in the United Provinces. At the same time, attempts have lieeii 
made to introduce exotic; varieties, especially into distih ts where 
they had not been cultivated before ; thus Kgyptian and rplan.d 
American cottons have been introduced into Sind ; Americ an varieties 
have been established in Bombay, the Punjab, and t}u.‘ l'nit 4 ‘d 
Provinces, and one type of “Upland (Jeorgian " in the (Vntral 
Provinces ; but the best achievement of the agiicultural expciits has 
been the introduction of “ Caml3odia ” into Madras. 

Though Lancashire is only, a small consumer of Indian cott<»n. 
home interests are linked with the extension of cotton cultivation ii» 
India, because, with the present shortage, every additional bale, of 
Indian cotton produced sets free a bale of Americiaji cotton. 

Sunn Hemp. 

The cultivation of sunn hemp {Crotnhina jnnvca) in India is 
reported to be increasing, and the demand at pre-seiit in tin; United 
Kingdom is great. The exports in 1910-17 were 35,000 tons. This 
variety of hemp from Bombay and other j)art.s <>£ India is being 
taken by rope manufacturers in the United Kingdom in substi¬ 
tution for Kussi an hemp which is so scarie. Some grades of suiui 
hemp from India arrive here full of dust, and manufacturers have 
complained to their factory inspectors, with the result that the 
Home OflBce suggested recently that the Government of India should 
legislate for the grading of Indian hemps Ijefore exportation. Ilw 
conclusion arrived at in India, however, is that legisJatioji is 
altogether impracticable, and that the remedy is for buyers in the 
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Umted Kingdom to reject parcels containing an unduly large per¬ 
centage of dust. To encourage the exportation of dressed hemp, 
buyers should be prepared to pay a higher price for the marks upon 
wliich they can rely, and they should avoid their present tendency 
to buy cheap substitutes for marks of established grades. 

Though flax is not indigenous to India, it is appropriate to 
mention here that the possibilities of flax cultivation there have 
from time to time received the attention of planters, and some 
ytiars ago complete experiments in the growing of the crop and its 
])reparation for market were made by a Belgian expert, Mr. Vande- 
kerkliove, engaged for the purpose by the Bihar Planters’ Asso- 
ciaticm. llie results showed that flax can be successfully grown 
and prepared in Bihar at a profit of £4 to £4 4s. per acre. At that 
time, however, there was no general inclination to take up the culti- 
vathm and manufacture as prices wore uncertain ; but it has been 
demonstrated that the crop can be grown in Bihar at a fair profit 
and a possible investment for capital has thus been indicated. 


Kapok floss. 


'riie exports of kapok floss from India have decreased from 
JO,0*23 cwt. in 1914-15 to 13,312 cwt. in 1910-17. Kapok has long 
been used as astuiling material in upholstery, and during the last 
three years it has found a large demand as a packing material f(»r 
life-belts and life-saving waistcoats, for which purpose its buoyancy 
and impermeability to water render it extremely suitable. The 
best kind of kapok is derived from the tree Eriodeiulron anfractuosum 
and comes from Java. Though this tree occurs in India and its 
lb»ss is sometimes collected, most of the kapok shipped fiom India 
is deri\ed from other trees and is usually inferior in resiliency and 
lum-absorbeiit ipiality, as well as less carefully cleaned and prepared 
than the Ja\a product. Hence its market value is lower. It is 


believed that if more careful methods of collection, cleaning, and 
packing were adopted for the Indian product it would find a better 
demand at a higher price. 



XTT1^0C!F>X FTXATTOX.* 


iNnonneotionwitli tlio ofYorts llinl arc l)i'in!T „ia,lo i„ tl,,. rnii,*<| 
State's to secure an adequate siipplv of Jiitri.- acid and nitrates. 
Dr. 0. L. Parsons, as a result of emiuirics and visits i»» |)lants in 
Italy, France, England, Norway, and Swedt n. has ))rcparcd a report 
on the dittereut proce.sses in use. llis coiH^liisions an* l»a,sc<l on an 
estimate of the United States CJovcrnnietit's tnaxinnini rcqnin'inents 
of nitric achl for munitions ])ur])oses. viz., ‘JU.ttOO t<ms in ]M‘a<c linn* 
atid 180,000 tons in time of war. Dr. I’arsons savs ; Willi Ihcse 
quantities as a maximum, and a sullichmt. supply ol sodium nitrau* 
in storage to meet the requirements (tf the (iovcrnm(‘nt. for a jteriocl 
of six months to one year, no serious euKu-gency ])rohlem <amrrontH 
the OoVernment. The increase iu the output of anmuaiia from 
by-product coking since 1015, if o.xidizod t«» nitric achl, is ahau* 
more than sutficiont to meet this requiremejit. The oxidation (I 
ammonia, including that produced from the destructive distillation 
of coal, presents Jio serious dillicailties, and the nec(*.ssary plants 
using tlie emergency procedure adopted in dermany could in c.asc 
of need be quickly installed to meet the dovernment re(pdrem<*nis. 
Such installation would involve much crinhT ]a-oce<Iun‘, such as 
lower efficiency of oxidation and absorption cf tin* iiitr<MJs oxitles 
in soda lye, than would be adojhed after careful exjierimentation 
and experience in the operation of the most ellicient plants, but it- 
would nevertheless furnish the country with the nitric atad required. 

In my opinion, the following metliods include the only ones 
which need to l)e considered in the final (hoice of the procedure 
to be employed by the Government in providing a s»mrce of nitrate 
supply. 


• Repriated from tho Jourmd nf Ihe Sttf-idy nf ('hemirtd ftulvAlry, vul. XXXV I, nx 
October 31, 1917. 
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Arc Process. 

The arc process is now installed in Southern Norway, employing 
250,000 kilowatts of electricity developed from the cheapest large 
installation of hydro-electric power in the world. This is the only 
large installation of the arc process, but small installations of an 
experimental nature have been made in other countries. The method 
is one of the most inefficient known as regards production in 
relation to power consumed. Nevertheless, on account of the very 
cheap horse-power available in Norway, nitric acid can there be 
produced by the arc process at a cost less than by any other 
commercial process. Incidental to the production of nitric acid, a 
large excess of heat is developed, which can be, and is in part, 
converted into steam which may be, ard is, used for concentrating 
the weak nitric acid obtained in the absorption towers to the strong 
acid required for munitions works. The excess of steam is so large 
that many other methods for its application have also been devised. 
As the labour costs also are low, when once under way, the operation 
goes on almost automatically. As the formation of nitric acid is 
direct and involves only the nitrogen and o:^gen of the air and 
water as raw materials, no complicated processes involving inter¬ 
mediate products are necessary, as is more or less the case with all 
other processes. 

In spite of these manifest advantages, however, it appears to 
1)0 the general opinion of the European engineers with whom I 
came in contact that, even with the cheap horse-power enjoyed by 
the Norwegian plants, they might have had to discontinue their 
operations except for the stimulus given by the present European 
war. Even as it is, the Norsk Hydro Company, operating the arc 
plants at Notodden and Rjukan, have been obliged to install large 
amnionia-producing plants in order that they might convert their 
nitric acid to ammonium nitrate and thus render it transportable 
to markets where it was need^. 

The cost of horse-power used for the production of nitric acid in 
Norway is less than $5 per horse-power year. With horse-power at 
$10 per horse-power year, the cost of finished strong nitric acid at 
the plant should be as cheap as by any other process now in operation. 
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However, the low cost of producing nitric acid by the art. iirotvss 
is outweighed by so many other disaihuntages that, in inv opinion 
the process is entirely inapplicable to the use of the I'niled Slates 

Government, and this opinion apix-ars to lie sharetl by all who haw 

given careful thought to the subject. The coat of installing the 
arc process is high, and it involws the use of an amount of horae- 
powCT that seemingly is not available on the .\merican continent 

within reach of the points where the nitric acid wiaild haw to la- 
used. 

The great difficulty that has faced th(‘Xonvegian ])lantH from 
the beginning, namely, a market for their produ(^ts. would in jnsice 
times be a serious obstacle to the operation of a large aro plant in tin* 
United States. An arc plant at its best involves the use of 2 .13 horse¬ 
power years per ton of weak nitric acid. This means that a water- 
power development of at least 50,000 horse-power would 1 m» iMM'e.ssary 
for the peace requirements of the (iJovernmeut, and a dev'elo])ment' 
of 440,000 horse-power would be required for war purpose's. These 
figures are minimum figures, on the Imsis of the relatively high effi¬ 
ciency reached in Norway. No installation should Iw considered 
by the Government of less than 75,000 horse-pow’er for |)ea(^e, require¬ 
ments or 550,000 horse-power for war requirements. If the arc 
process is to be used it would also be advisable to arrange*, for the 
production of explosives at the point where the arc plant was 
located. This would, of course, uivolv'e the transportation of all 
other raw materials needed to the plant and transportation of the 
finished explosives therefrom to the place of consumption. As these 
materials are highly combustible and for tin; most |>art f^arry high 
freight rates, it has been found necessary the world over to locate 
the plants intended for the production of munitions near to the 
point where the munitions are likely to be consume<l. 

An arc plant of sufficient size to meet the requirements of the 
Government in time of war would probably have to remain idle for 
the main part during times of peace, owing to the difficulty of dis¬ 
posing of the nitric acid that the plant would produce if in opration. 
On account of the large amount of horse-power required, and the 
consequent extent of the necessary plant and tower absorption 
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(■apafiity, tha cost of installing an arc plant to meet the war-tiino 
rcqniromonts of tlio riovornment would be several times the total 
iip])ropriation made for the purpose by Congress. 

Habeu Process. 

The Tlaber process has grown very rapidly in the last three 
years. It was first commcrciiilly installed in Germany in 1913 with 
plant capacity of 30,000 tons of ammonium sulphate. Seemingly, 
it actually produced in that year some 20,000 tons of ammonium 
suljhate.’ This grow to 60,000 tons in 1914 ; 150,000 tons m 1915 ; 
a nd 300,000 ions in 1916 ; and it is authoritatively stated that with 
new works now under construction by the Ridische Compiny, the 
1017 output of ammonia by the Haber process would be equivalent 
to ov(^r 500,000 tons of ammonium sulphate. 

I'he j)roduction and purification of hydrogen made either by 
the reducing action of Coal or iron upon steam involve one of the 
<hief items of cost in the Haber process. The ftict that the 
combination of nitrogen and hydrogen takes place at temperatures 
above 500"* C., and at ])ressures of 125 to 150 atmospheres, involves 
some danger and many other technical difficulties which have, 
however, seemingly been overcome in Germany. The technical 
control of the Haber process is of such great importance and 
rt^quires so high a degree of training and skill that it is reported 
if the Badische people were to lose their present technical staff of 
experts familiar with the process, many months would be required 
to train another staff capable of applying the process in practice. 

The Haber process is not at present in use outside cf 
Germany on account of the lack of detailed information regarding 
])lant coi\struction and operation, and also owing to the very large 
royalty demanded by the Badische Company for its use by other 
<*onceriis. It is, however, more than probable that the Badische 
Company will itself install and develop the process outside Germany 
when the war is ended. 

Trustworthy information regarding the costs of production of 
ammonia by the Haber process indicates ’ that pure anhydrous 
ammonia can be produced in liquid condition at a cost slightly less 
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than 4 cents iiev pound. It is improbable that anv airangonu-nt 
could be made for the United States (loverniiu'nt t„ tlio 
Haber process pending the conclusion of the Europt'an war. [( is 
probable that, when the war is ended, the Ihilnu- ]>rocess will Im* 
installed, or will be available for installation, in the United State.-. 
It is the cheapest process for the production of synthoth? ammonia, 
It is independent of cheap power—the power lx‘ing a small 
fraction of its cost. If desirable, it could 1 m> readily installed in 
moderate-sized units in connection with ammonia oxi<lizing plants at 
any munitions plant. 


Cyanamtde Process. 


The cyanamide process has l)e,en doveloixid in nwny parts ol 
Europe, but in the Western Hemisphere o!\ly at Niagara Fulls, 
Ontario, Canada. It requhes chea)) ])ower for its siwicessful 
operation, and has obtained its greatest development owing to the 
fact that it require.s only about one-fifth the horse-power per ton of 
fixed nitrogen per year that is required by the arc process. 

Ammonia from cyanamide, with power at .$8 ])er ht>rso- 
power year in a plant to be constructed by the Covernment, would 
cost 1 to 2 cents per pound more than by the Haber ])rocess. 
On the other hand, royalties for using the <!yana,mi<lc proex’ss 
would undoubtedly be le.ss. The technical ])rol)Iem.s involved are 
understood by iruiny engineers both in tliis country and .ibroad, the 
manufacture of calcium carbide and cyanamide beijig established 
in many plants, and the basic patents having only some four years 
more to run. Peculiarly favourable conditiou.s exist for its iustal- 
lation in certain sections of the South. If a hydro-(dectri(; plant is 


to be installed by the United States Government, and the electrical 
power so developed be used for the fixation oi nitrogen, the cyana¬ 
mide process has advantages over all other processes iio\y do\eloi)ed, 
and should be adopted as the best mean.s of utilizing hydro-electric 


power for the fixation of nitrogen. 

In Germany, in 1913, there were produced 30,000 tons of 
cyanamide. The growth has not been so rapid as in the ca.se of 
the Haber process, although the process has been subsidised by 
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the German Government to assist in its development. However, 
the 1917 German production will he not far from 400,000 tons. 
The cyanamide interests in Germany have also endeavoured to 
induce the German Government to establish a nitrogen monopoly 
which will insure the continuation of the cyanamide industry in 
Germany in competition with the Haber process and ammonium 
sulphate from coke ovens after tlic war. Cyanamide has not found 
favour with American fertilizer nianufacturers, and is not well 
suited as an additioji to the mixed lertilizer demanded by American 
farmers. It is, however, successfully used in Europe where 
labour is much cheaper. To meet the Government’s requirements 
of 2(),U00 tons and 180,000 tons of nitric acid through the 
medium of cyanamide would require the continuous use of 11,000 
horse-power and 99,000 horse-power respectively. 

U cyanamide is to be converted into the most popular form 
of l'ertiliz(n‘ mateiial, namely, ammonium sulphate, it would cost 
a])})roximately 1 cent per poiuid to convert the nitrogen present 
into flu; form of ammonia before it could be absorbed to form 
sid])liate. It is the necessity of converting the combined nitrogen 
into ammonia, if the cyai'amide process is used as a source of 
nitric acid, that makes up a considerable portion of the difference 
111 co}-l bctwi^eii cyanamide ammonia and Haber ammonia. 


By-Product Ammonia. 


In the United States less than one-tenth of the bituminous 
coal burni'd is coked in by-product ovens. Of the coke produced 
in .America, over one-half is still produced in beehive ovens in which 
the gas. ammonia, and all other by-products are ruthlessly destroyed. 
'rUere lias been nevertheless a rapid increase m the installation and 
oj.H‘ratiou of by-product ovens, and an increase in ammonia pro¬ 
duct Um that would not have been thought possible two years ago. 
By the end of the present year we will be producing at least 
115,000 tons of ammonia per annum- -an equivalent of 460,000 tons 
of ammonium sulphate. Six thousand tons of this ammonia in 


time of peace, or 55,000 tons in time of war, would meet the nation’s 
requirements of nitric acid for military purposes, as estimated by 
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the War Department. The giowth of our ammonia pro,luotion 
from by-prodiiot cokinp; has been oxtromoly rapid, ami is still on 
the increase. More than fifty million dollars'w<*rtb of by-pi'm,lnet 
coke ovens have been contracted for within the pjost twe)w <*r 
thirteen months, and are now com])loted or in process ,»f ere«ahm. 

The general use of coke insteail of coal throuyitoul tlie United 
States would produce, l)eside.s other by-pro.ln. ts. ap])rt)ximately 
1,000,000 tons of ammonia. Tlie day is far <}|T hef.nv this hiirhly 
desirable result will be reached, but it should n.n:e the less lx* stiTven 
foi. A.li.eady legisLition abroad retpiires the use ol coke instead 
of bituminous coal for certain industrial pnriioses. liv-produe.t 
coke ovens, however, cannot bo inst^illed l.y the United Stales 
Government for the purjtose of producing ammonia. The ammonia 
should be simply a by-product incidental to the prodiietion «d' » oke 
lor industrial purposes. Under ivar conditions.howi'ver, the output 
of ammonia from by-product coke ovens eouJd. bv (loverntiieni 
regulation, be greatly ijicroas<‘d. This has h(*en accomplished in 
Germany, the by-product coke ovens furnishing Germany toalay 
with over one-third of the jiitVogim consumed in tliat country. 
Gcrnuiny has had an imaeaso from lOU.OOO tons to 1.11,tsMt ton.^ 
of nitrogen from this source since tiie war heg.in. Tlie jxissibilit ies 
(or an increase in America are much greater than in Germany. 

Ammonia from by-])roduct ovens has to Ik! piirilied Udoie 
it can bo oxidized to nitric acid. Tlie cost ol jmrilicalion is, 
however, very small, and, where purilication apparatus is instalks) 
at the original ammonia absorption plant, ad<ls but a sma ll tract ion 
of a cent a pound to the co.st of crude ammonia liipior. 

The use of by-pr(»duct ammonia for the production of nitric 
acid for munitions purposes has the great advantage, that, it is 
already available, and that the plants, beijig situated in numerous 
parts of the country, could furnish ammonia to several small 
oxidizing plants. Accordingly, the country's soure.i^ of munitions 
supply would not be at any one place and subject to <;aptiu'e 
and destruction. 

The use of by-product ammonia has the great disadv'antage 
that the present selling price of ammonia from by-product coke 
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in high, aud unless considerable price concessions could be obtained 
by the Ooverninent, it (jould not afford to utilize this source of 
raw material for nitric acid. The actual cost of pure ammonia 
considered as a by-product from the coking of bituminous coal is 
much less than by any other method now producing this substance. 

Cyanide Process. 

The cyanide process is not yet a commercial success, but it has 
great possibilities. There is no difficulty whatever in the chemical 
reactions. No power factor of any consequence is involved, and it 
appears certain that if the mechanical difficulties are solved, nitrogen 
will be fixed in this form cheaper than by any other known synthetic 
process. There are also large quantities of waste nitrogen available 
in connection with the sodium carbonate plants of the country, 
where the sodium carbonate required would also be available, and 
there are large amounts of nitrogen that could be obtained without 
(!Ost in a sufficiently pure condition at the wood-pulp plants using 
the sulphite process. 

When the sodium cyanide is once formed, it can bo readily 
converted into ammonia, as is the case with cyanamide; but 
the process has the advantage that in the conversion the sodium 
carbonate can be recovered to be used over again. The iron can 
also be repeatedly used in the process. Small installations are now 
working successfully in the country, but the mechanical difficulties 
of pt(m 1 notion on a large scale are yet to be solved. Four large 
American corporations are engaged on the problem with ample 
funds for its solution. 

The process has the fiuther advantage that it would also make 
(cheaply available cyanide which is so greatly needed by our mining 
industries. 


Nitric Acid from Ammonia. , 

All })rocesses for the synthetic production of nitric acid, except 
the arc process, involve the oxidation of ammonia. The processes 
conunercially in use involve the direct oxidation of ammonia gas in 
the presence of air in contact with metallic platinum. In Germany, 
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according to the latest published figures, approxiuiutely 1(K),0(K> 
tons of nitric acid are annually i>roduced through tUo Frauk-Caro 
process which involves passing mixtures of ammonia and air thrtHigh 
electrically heated platinum nets of 80 to loo mesh. The plat imim 
is heated to a dull red heat, and serve.s as a cataK'tio agent, under 
whose influence the amiiioiiia, instead of burning ti) nitrogen anil 
water as normally would be the case, is i>xidized to nitric oxide. 

In the Kaiser process, also usixl in tliTinany, the air is 
heated before its mixture with the ammonia, and under tin>se 
conditions it is claimed that no electric heating of the platinum n«*l' 
is necessary. The Kaiser process does not appear to have reached 


any large conuuercial development. 

In the Landis process, installed in a small experimental plant, 
at Warners, N. J., the gas is passed downwards through tin? n«-( 
instead of upwards as is custonuiry in the Frank-C’aia> process, and 
according to the Landis patents, the gases arc cooled Udore they 
are allowed to come in contact with the iiet in.stead of iMtiiig 
heated as in the Kaiser process. The platimini-nid. process is 
also understood to be installed in a small plant in Long Island 
City, and is being installed in Spaouso, N. Y., by tlie Sojnet-Solvay 
Company in co-operation with the’ Bureau of Mine.s. 

The Ostwald-Bartoii process, first deve.lojK*d at VilJevorde, 
Belgium, and brought there to a coinmerciul su(a:e.ss at the 
time of the ojiening of the war, is now installed iii two large 
pknts—one at Angouleme, France, and the other at Dagenham, 
England. The princiide of the process is essentially that, originally 
patented by Ostwald, but the catalyser is distinctly ditlerent from 
that used by him, although it consists of metalJie. platinum. 


The details of the preparation of this catalysiT are kept secret, 
but it is known to have a very small cross-scction and is 


placed at the end of a 60-mm. tube, so that the products of com¬ 


bustion passing through the tube heat the mixed ammonia and air 
by radiation as they approach the catalyser. By this means no 
external heat is necessary. The reaction when once started con¬ 
tinues without interruption for weeks. It is simply necessary, by 
means of blowers, to force the mixture of ammonia and air through 



AOllIOULTURAL JOURNAL OF INDIA 


[XIII, lit. 


oU 


tlio cutalyser. The present commercial efficiency and output by 
tlie Ostwald-Barton process is higher than by any other concerning 
whi(;h e»ict figures have been obtained. It is higher than the 
])iil)lished figurtjs for the hh‘ank-(Wo process, but as figures for that 
j)Tocess have Ixhui published only on a miriiimuu basis, it is impossible 
to stab^ whether as high an effwiency of conversion and capacity of 
catalyst^r has lx*eti readied by that process as by the Ostwald- 
Barton. 

'riu* processes for the oxidation of ammonia are seemingly free 
from juiy com])]i<'ate(l patent sit\iation. The Kuropeans engaged in 
ammonia oxidation admit fready that they have no important patent 
rights to s<dl, but they claim that they have plans, specufications, 
and details of processes, the puiahase of which would lx*, cheaper 
than th(^ iMM cssarv exfierimentatioii to W'ork out the details. 

By tlu* oxidation of ammonia, nitric oxide gases are obtained of 
minh higher concentrathm than those |)roducod by the arc process. 
Ac(a)rdingJy miicli Je.ss tower space is necessary for their absorption, 
an<l much strong(‘r acad can be directly obtained by concentration. 
Although in the ar(! ])rocess the coiwHUitration of 30 to 35 per 
c(‘nt. nitric acid to strong acid is retpiired, in the oxidation process 
an a(^id of 50 to 55 per cent, strmigth is easily obtained directly from 
the lowers, and the concontrathin tliereof is accordingly a simpler 
matter. 


A method has been developed in Sweden, details of which 
are nidviiown, bn the oxidation of ammonia or cyaiiamide direct to 
ammonium nitrate in solution. Plants have been erectotl near 
(lothenburg, Sweden, and near Berlin, Germany. It is claimed 
that this process will produce ammonium nitrate much cheaper 
than any other. 


The N,itrogen Situation. 

fn view of the fact that Germanv has invested millions of 
dollais in synthetic nitrogen plants which wdlliKuitinue to produce 
nitrogen compounds after the war ; that Germany is producing 
more than twice the amount of combined nitri^en that she formerly 
imported in the form of Chilian saltpetre; that accordingly the 
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German market for Chilian saltpetre will he essentiailv non-existent 
after the war , that the present' large AnuTioan ami Allied (‘(hi' 
sumption for munitioiui will cease; and (hat duriiiu tlie war tin* 
American production of ammonia I’rmn hy-pmdiK t « o\<mis ha.s 
iiuaeascd to a point in ex(!ess ol oiir apparent mn'inal eonsnniption. 
it seems certain that the price of cotuhined nitrojien lor industry I 
and agrujultiiral pur])oses must greatly de(;reasi' wlien the war 
is over. 

It is evident at oik'o that tlie peace-time reijnirements ol 
the Government for nitric acid (MniJil he supplied IVom coal lar 
ammonia with little elfect on the marivet for the mat.Tinl a imI |iracii 
cally no effect on the country s nitrog(*n iesource«, li .srcnis e((iia11\ 
Jiertain tlial in the case of war hv']M‘()diict ammonia could fmcisii 
ISO, 000 tons of iiitru: acid per year (or at least <»i’e or Iwu y< :ir'< 
without seriously affecting the nation's agr'nadtnie. 

This is partimilarly important, when it is icnicnd.rrcd lli.if 
ovi'tr 00 ])er cent, of tin? nilrogeiioiis material used in fertilizer, 
consisting of oi'ganic nitrogen from cotton seed meal. tanl<age.dried 
hlood, et(\, would not he ileeieased at all hut woidd latliei he 
increased tlirough tlie cutting olT of e.vjioi ts of i-otton -eed meal. 

.Furthermore, it is well known that s<‘veral of our l.irgesi 
corporations are engaged in active plans for installing y, nlliela 
nitrogen ])hints of various kinds to nieid their own iialn.'.lrial 
requirements, and that in all prohahility tlie Ifaher pror(*>s will 
enter into active industrial (;om]>etilion for our aiumoma luai lvels 
in Anu^ricaii plants as soon as tin* war is over. Plants hu 
the oxidation of ammonia can he quickly erected in enide jorni, 
as thev w'ore erected and utilized in (lermany. .slionid the neeil 
arise. 

J accordingly feel that no ser'mus emergency prohlem com 
fronts the United Htates that could not he met with reasonahJe 
celerity in time of war, and that our first jirohJem. atlei securing a 
reasonable reserve of C’hilian saltpetre, is to familiarize ourseKes 
with the most efficient method for the oxidation of ammonia and 
to train the necessary men to eonstrm't and irjjerate ammonia 
oxidation plants. 
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Cost of Neerio Acid. 

The cost of nitric acid, per se, whether as weak nitric acid or 
as concentrated nitric acid, is lowest by the arc process with 
hydro-electric power delivered to the furnace at a cost of $10 per 
horse-power year, or less. The difficulties of its transportation, 
the large amount of power required, and other economic reasons, as 
already explained, make the arc process inapplicable to American 
conditions. 

The cost of nitric acid obtained by the oxidation of pure 
anunonia is independent of the source of the ammonia, and must 
therefore depend upon the cost of ammonia gas in the gasholders 
ready to bo passed to the oxidizing apparatus. 

Cost of Ammonia. 

The cost of ammonia has at the present time no relation to its 
selling price. The actual cost of collecting, absorbing, and purifying 
ammonia from the gases developed by the destructive distillation 
of bituminous coal, in other words, the cost of ammonia considered 
as a by-product, is less than by any other process. The selling price 
of by-product ammonia is entirely a question of competition with 
other nitrogenous products, and has been hxed in the past almost 
wholly by the market price of sodium nitrate with which it enters 
into competition. Kven should ammonia be placed on the market 
by the Haber process at a price as low as 4 cents per pound, by¬ 
product ammonia will still be sold in competition therewith at a 
profit to the producer. The Haber process can produce, and is 
producing, ammonia synthetically cheaper than any other synthetic 
process now industrially applied. The cyanamide process stands 
next in order. 

If luechauical difficulties now confronting the cyanide process 
are solved, it will produce ammonia cheaper than either the Haber 
or the cyanamide process, and in close competition with the 
actual costs of saving by-product ammonia. The details of costs 
by all of the above methods will be considered in the final 
report. 
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Summary of (Joxclusions. 

(I) The Goveriunent should obtain its nitric acid by tho 
oxidation of ammonia. It should begin tho erection of an 
ammonia-oxidation plant of moderate capacity at an earJv date in 
order to train men and obtain exjRTience in the most ellicient 
method of procedure. 

(II) The Government should proceeil slowly in the matter of 
the erection of plants for tho production of ammojiia, as dewloj)- 
mciits ill the cyanide process and tlie avail.ibiJily of tlie llabcr 
process may render valueless within a shoit time any large, cx|)<‘n- 
ditui’e for the production of cj-unainide. This is doubly true in view 
of the fact that present appropriations are jiot nearly siilliciojil to 
install water power and erect the nitrogen llxiition plants nee, cssary 
to meet tho Government re quire immts as cstinialcd by the Onhuincc 
Department. The adoption of the above procedure involves ; - 

1. Purchase by the Government of a reserve sup}>ly of soilium 
nitrate of at least 200,000 tons. 

2. The purchase of ammonia on the ojien marloit. 

3. The reservation of a supply of platinum. 

4. The construction of a hydro-electric plant only if the arcs 
or cyaiiamide process is to be used. Tho oxidation of. ammonia 
requires very little power, and the Jlaber, cyaJiide, and liy-]»rodin‘t 
ammonia processes arc all indepeiwhmt of cheap pow(“r ( (^sl. I’he 
development of water power, however, cannot but be of lK*nelit 
to the country oven if it is not u.sed for the iixationof nitrogen. 

I seriously doubt whether hydro-electric power will be necessary 
or desirable three years from now for the most (‘llicient jjrocess of 
fixing nitrogen, and accordingly I deem it unwise to install sncli 
hydro-electric power, at great cost, with the sole puipos<5 of fixing 
uitiogeu. If, however, such water p<»wer <;an be utili.ised by the 
GkiVternment in the production of certain ferro alloys absolutely 
essential for ordnance and other munitions ; (san Irj sold to com¬ 
mercial companies who will take upon themselv'es tho firiiinoial risk 
involved in the erection of plants for nitrogen fixation, under 
guarantee of cheap ammonia to the Government; or can Ijo sold 
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(luring peace times to conijmiiies requiring power for purposes which 
would allow instant requisition of the power by the Government in 
time of war without handicapping the supplies of other needed 
w«r material, the development of such hydro-electric power would 
1)0 highly desirable. 

The first and third recommendations have already been adoptcid, 
and are progressing towards fulfilment. 

In a supplementary report, dated April 3()th last. Dr. Parsons 
states that a small plant for the oxidation of ammonia erected at 
Syracuse, N. Y., is progressing successfully ; another experimental 
oxidation plant at Laurel Hill, L. I., has developed other new 
I'eatures. At Syracuse two new forms of apparatus for the oxidation 
of ammonia are ne w being tried, one of which, if su(!cessful, will do 
away entirely with the use of platinum in the production of 
nitric acid. 

Development has been rapid during the last two months. A 
syjitlietic. ammonia process and a cyanide process have now reaclu'd 
a state of development where 1 am j)repared to rectominend definit(‘ 
.‘n;tion by the tlovernment. 

GkNKRAL OllKMIOAL (JoMPANY PROCESS. 

During the past four years the General (hemical (’ompany, 
working on the basis that it should be possible to develop (^onditions 
under which the synthetic production of ammonia by the direct 
(iombination of nitrogen and hydrogen should take place at lower 
prtissures than those deemed necessary by the Haber patents, has 
achieved success. This process has been in successful operation 
on a largo experimental scale with several small units for ammonia 
prod\u*.tion, and one unit larger than those supposed to be used in 
Germany. The General Chemical Company has also developed and 
brought to a commercial basis the production of a mixture of 
nitrogen and hydrogen from coke, air, and water which will yield 
hydrogen at a cost lower than heretofore obtained in this country, 
and probably lower than that obtained in Germany. Complete 
engineering plans have been prepared and bids obtained on the 
main items of construction, so that the erection of a plant for the 
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synthetic production of aniiiionia can lie ])r(MetHhMi with wiiliout 
delay. The Company itself would have already had a plant in 
operation save for the present high eonstnuthm co.sts and other 
difficulties iiicideait to operations at tlie prese?it time. 

The General Cheniieal ( oinpany has •tlTenul the fret* use of 
its process to the Government, and the lull help oi the ('ompany 
in installing and operating the jtrocess. 

It is estimated I believe eonservativelv that even under 
present conditions a 30-ton-per-day plant can he hiiilt for an ex|H*n 
diture of ^djOOOjOOO, and can h(‘ operati'd at a ‘‘ost ol not t<» e.vcoed 
4 cents per pound ol ammonia ja'oduced. allowing Srcott per ton 
(.f product for repairs, and per c(‘nt. of the cost ot the plant 
for interest and depretuation. It is Ixdieved that tlic charges loj- 
repairs, interest, and dejireciation are excessive, as together tin*’- 
comprise tiiore than 50 per cent, (d tlie t(Ual cost of the ammonia 
production. In the estimates ^>:V0(t per ton of product is allowc«l 
for general expenses and oveihead charges. 

It is estimated that a smaller j)lant of at l^■aK^ 7.\ t<»ns per 
day capacity can he built at the ju'cscnt time for approximately 
$1,100,000, including Iai:d and building. Such a plant wouhl yield 
2,700 tons of aimuoiiia per year equivalent to 8.700 tons «if 
90 per cent, nitric acid, assuming 85 {xu- cent, recovery. Simli a 
plant would require about 500 horse-])ow(‘r. 

I recommend that an ^initial jdant to produce 00,000 lb. 
ot ammonia per day lie immediately cojistrudcd, at:d to this end 
I recommend that the War ])epartment set asid»‘ tin* sum ol 
$3,600,000, and that the initial j)lant be constructed at some 
point to be selected by the War Department in Sout h -\\ (‘st V irginia, 
or adjoining territory in West Virginia, reasonably near to the 
sulphur, sulphuric acid, and coal supplies of that region, and so 
situated near to plenty of good water that an ammonia <»xi<lati<m 
plant and a powder plant may later be (Tectes.! near by. 


CvANiDE Process. 

The cyanide process, too, has greatly developtul in tlie last 
few months. 
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' The President of the Nitrogen Products Company consid^s the 
process a certain commercial success, and a probable competitor 
with any other process for the production of fixed nitrogen. The 
Company is operating two experimental plants* by the C 3 ^nide 
process—one at Saltville, Va., in a coal-fired furnace, and one at 
Niagara Falls in an electric furnace. 

After careful examination of this process, I am not convinced 
that it has yet reached a point when plant installation should begin, 
as I believe a few months’ experimentation will add greatly to the 
elHcieucy of the furnace proposed. It is my belief, however, that 
the process will become an important factor in the world’s nitrogen 
market; that it may become a strong competitor even of other 
processes on account of the simplicity of its operations and the low 
cost of plant construction ; and that a furnace, which I believe 1 see 
in embryo, can be developed which will be much more efficient than 
either of those now used. 

The process is so promising that I recommend that active 
experimentation on a large scale be conducted, that a sum not to 
exceed $200,000 bo set aside for this purpose. With this amount 
available, I feel confident that this process can bo put upon a 
commercial basis; that it will become a real competitor in the 
production of ammonia for nitric acid and of nitrogenous material 
for fertilizer. 

Estimates of Construction and Operating Costs. 

In order that the reconnnendations made above may be con¬ 
sidered in comparison with the older processes now operating on a 
large scale, I submit herewith a table summarizing confidential data 
obtained from books of many companies bearing upon the cost 
of nitrogen production. 
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Dat.a per tan of nitroijenr^ hij the Arc, Cipinamhlr, llitlwr, anti (iencrnl 

Chewicol (Unajuintf Procesavs. 




Air 

Cyanamide 

Halior 

tien. 

Citem.* * * § 

Product 

•• 

35%HNO. 

NH. 

Nil 

Nil 

Power required 


— lO'.'i 

o«<$ 

(i..j 


Investment ... 


$in()((ii 

$440(.0 

$:uo 

$:i0(i 

Operating costsf 


17(1 

15(Mbt 

no 

l»7 

Product 

•• 

!W%HNO, 

9»i%HNO, 

9fi%nNO 


Power 


10-8 

2-3 

II ;i 

iirt 

Investment^ 


$l.kjO 

$07(1 

$:i70 

$:>;)(i 

Operating cOrts§ 

• • 

220 

27tl 

2:»9 , 

217 


* Estimateit on General Chemical Cj. procoss are b i8e<l on present war-tiiuo ronMlrui-tion 
costs. All others on normal prices. 

t Amortisation for cyanamide as chert'od by operating coiiipaiiioN. Amortisation for 
Haber, 20% of plant cost for repairs, interest, depreciation. Amortisation for Arc and Modi 
fled Haber, 12j% intoreat and depreciation. $5 00 per ton of prodiiet for repairs. 

t Except for Arc process, includes ammonia plant as given ; power additional tlU ; oxhiation, 
and absorption, SUO ; concentration ItO: steam plant tfO. 

§ Except for Arc process, includes ammonia costs as given ; oxidation $'><); coiir oiitration 
$70. No allowance mode for unoxidizci^ ammonia. 

(a) Power plant investment reckoned at $100 per hoise power. 

(b) Cyaiiamide proiliiction $122, ammonia from cyanainide $‘2S, total $ loit. 



A TEXTILE SUBSTITUTE: EXPERIMENT WITH NETTLE 

FIBRE.* 


Stinoing Dottle fibre as raw material lor the textile industry 
is in Uiic in a varying degree in Germany, Austria, Denmark, and 
Switzerland. Oiginally intended as a substitute, its use has been 
pressed forward in the Central Empires through the shortage of 
eotton caused by the war. 

The German Claims. 

The danger of ignoring a substitute is the possibility that by 
s(;iontific exjwriments and research it may become a serious com- 
})otit<.)r with staple industries, before the full extent of the risk has 
l)oon appreciated. Believing this to be the case with the stinging 
nettle, and hoping to seize an opportunity of makij'g Germany 
iudeiKU)dont of supplies of foreign cotton, tlie Germans have studied, 
tested, and adopted it as a war necessity ; there is evidence available 
showing that tliey also claim to have discovered a new process for its 
utilization, whi(?h opens up a great future for the industry even after 
the war. Large quatitities of nettles were collected in the summer 
of IDK) (ac(!ording to one authority) under the supervision of the 
‘ Nessclfaservcrwertungsge.sellscjhaft,’ the new German War Com- 
paijy, holding an exedusive right to piuchase, if necessary by 
compulsion, all stems of stinging nettles {Urtim Diocia), whether 
native or imported. 'Hiis (tompany claimed that a tissue, comparing 
favourably with that manufaittuiod from American cotton, was 
obtained from the fibre. Mixed with wool, a cloth of soft texture, 
hartlly di8tii>guishable from expensive woollen material, much cheaper 
and easily dyed, is said to be produceable, the cloth being suitable 

• Reprinted from th« IfixtnJ nf Trade Journal and fommercinl GnzMe, London, dated 3td 
January, 1918. 
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for use in the manufacture of furniture covers, plusli ncd suitings. 
There is, however, no confirmation of this claim. ;iliho\jgU llieve 
is no doubt that the fibre has Iweu ustnl to make lii'ii'gs f.tr caps, 
coats, etc., for sandbags and pr(>i>ably for Army .sliirts and t^ovels. 


A.V AnVERSK ItKCORT. 

Before describing the method »>f cullivaiing and preparing the 
fibre, an adverse report on its ]His.sibilitio.s should lo noted, for it 
shows that some doubts exist concerning the futnrt! of nettle fibre 
even in Germany. A German agricultural e.\];ert states that the 
cost of production rules it out for purposjLs oi t-ultivation, and will 
stand in the way of its general adojdion, notwithstanding the fa« t 
that its cultivation is now a national ii0cos.sity. In tl>.e lir.st place, 
the only soil available is so-called fallow land all other land l.eing 
devoted to more profitable use and the cullivation of tins land 
demands an immense amount of labour sinli as no larmer in tin* 
(entral Kmphes cai? afford without s];ecial aid. Not otdy must 
the land be ploughed, but each ])lant lias to le ])laM«l iido the 
ground separately, lecausetho );ettle, wl.en cultivated, either loses 
its ])ower of projiagation by seed, or jiroduccs such a weak < ro|> that 
it, becomes of little use (or fibie. This intensity <.l labour is Mupured 
at the very time when farmers are engaged in ing morn v aluable 

crops. The results of this autliority's expuiments in the use ol 
the fibre in place of cotton were poor ii- th.c extreme. an<l he eame 
to the conclusion that, while it is ho].o!ess to look to taimers lor- an 
adequate supply of j:ettles, soinethii g migld l< doi< t » . tim 
the natural growth of the i ettles on their i*atural soil by ass.^rng the 
spreading of seeds, or by usii g piisoi ers ol war for the cu 1 1 va nm o 

waste lands. 

(h'J/l'IVATIC)N IN GKH-'IANV. 

The present, eultivetim, in Cer.nanv i» en.lrus(e<l to e -...npeny 
establiehid by men from the textile it-lttstry end egrten tne, el 
is supervised by the Ministries of W.ar and Ayyl 
eompany supplies plants and money free of interest o ' 

The uetL is propagated by slips and from teed. The sitjts tb rt.lop 
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more rapidly than tho seedlings, but in- shady woodlands seedlings 
grow even in the first year into strong plants, from which a crop 
can be gathered in October. Slips caR be set in the spring and the 
autumn; seeds in the spring only. For slips the harvest may be 
two-fold—in July or August for the stems; in October for fodder. 

German and Austrian authorities estimate that a sufficient 
area of land is available within tho Central Empires to meet their 
needs and to permit of a large export trade. According to f^ie 
Association for Forwarding Trade Activity (Berlin) the yearly raw 
material available from a plant yielding a quite practicable fibre 
which can be used as a substitute for cotton and jute (and which is 
presumably the stinging nettle), can be reckoned at 6,000,000 
metric tons. In this conne<ition it may be noted that’in 1913 
Germany imported 447,945 tons of raw cotton and 162,063 tons of 
jute. 

By a Bundesrat Order of 27th July, 1916, the War Nettle 
Company fixed tho price of stinging nettles for fibre at 14 marks 
per 100 kilogs. Subsequent evidence indicates that this rate is 
being paid for it, and that dried stinging nettle leaves, utilized for 
fodder and medicinal purposes, fetch 26 marks per 100 kilogs. 
Tho yield of fibre, again, varies from 10 per cent, in the case of wild 
nettles tf) as miush as 30 per cent, in tho cultivated plant. 

Preparation oe the Fibre. 

Tn the method of preparation for spinning, which is adjudged 
Ijest by tho Royal Materials Testing Office, only nettles cut just 
above tho ground are utilized. They are packed in bundles, dried, 
and tho loav'os removed. The stripping is satisfactorily done by the 
use of a lath sot with nails in the form of a comb through which tho 
stems are drawn lengthwise. After stripping, the stems are bundled. 
An Austrian manufacturer declares that a process of obtaining 
the fibre, devised by Dr. Richter of Vienna University, by steeping 
and roasting tho stems, yields fibre which should take the place of 
flax, hemp, and of cotton. Dr. Richter’s process appears to be 
carried out at ten factories in Bavaria, Silesia, and Alsace—^that is, 
six rope factories, three jute factories, and a cotton-spinning mill. 
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The complaint against the process is that it is nnsuitable for the 
jjTijduction of the finer spinning stuils, as it does not roinow the 
wood from tfre fibre. A newer process, howes'or. apjwars ni have 
been discovered giving better results, and a great future is anti¬ 
cipated for the product. 

Special machines have been built to deal with the fibre in the 
woa\’ing industry. Several qualities of the stuff have Iweii obtained 
by adding a suitable quantity of flax to the fibre. Moist-sjum yarn 
up to No. 14 and dry-spun yarn up to No. 0, have lieeii ]>rodu(Hul 
in large quantities in several factories. 

Danish Experiments. 

Ill spite of these somewhat optimistic opinions, it must l)e 
repeated that there is no clear evidence of the extensive aiioption 
of the nettle fibre, even under present conditions, in (lorinany. 
Nevertheless the following independent and reliable account of 
Danish experiments confiiTns the view that the stingirg nettle, as in 
Hans Andersen’s tale of Elfride, may at any moment. U (joiivertible 
into shirts, and on a considerable .scale. 

Ill Denmark a (iovernmeut Committee oxiierimented with 
nettles, paying for them at the rate of 7 kr. j)or 100 kilogs. For 
textiles only the fibrous part of the plants is necessary, and of the 
three known methods of separating this from the rest of the nettle - 
the mechanical, the chemical, and putrefaction- the last-named is 
the one favomed by the Committee. 

Methods op Treatment. 

The treatment resembles the treatment of flax, and the main 
points of the method are :— 

(i) The nettles are harvested in September and 0(;t.ol)er and 
stacked like straw through the winter. 

(ii) The tops and leaves are removed. 

(iii) The stalks are rotted either (a) m a “ retting dam 
consisting of a wooden cage sunk in a lake or other natural water, or 
(6) in hot water. The former process takes fourteen and the 
latter four days with the water at a temperature of 30 donees 
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ExiMsrinionts nro still continuing t-o define the correct, 
heat and time. 

(iv) The stalks are dried in the open air. 

(v) The stalks are cracked in a breaker. 

(vi) The stalks are teased on a teasing board with a wooden 
knife. 

(vii) Tlie fibre is combed through a large iron comb or hackle, 
which finally removes all the remaining wood. 

The fibre is then ready for the rope-walk or the spinning wheel. 

One of the difficulties of the putrefaction process is the presence 
of bacteria. It has been discovered that there are two sorts pre¬ 
valent—a beneficial and a harmful. It is said that the harmful 
species can he removed by steeping the nettles in running water 
for two to five hours before commencing to treat them. Experi¬ 
ments are being conducted in the pure cultivation of these bacteria 
with a view to finding a simpler method of putrefaction. 

The Manufactured Article. 

It has been foimd possible to make from nettle fibre fine rope, 
strong string, coarse linen, sail cloth, sacking and binder twine. 
Sheets, cycle tyre covers, and fine material suitable for clothing 
can .also Iw made, but have not as yet Iwen produced in Denmark 
owing to lack of expensive delicate machinery. 



THE PROTECTION OF WHEAT FROM WEEVILS * 


The problems affecting wheat storage or. as it might l;e more 
aticurntcly described, wheat preservation, are (»{ e.^trerne tirgem v 
in view of the prospcet of a serious shortage in the food sufiply of 
the world as one of the results of the war, and it is obviously a 
matter of exceptional importance to prevent, as far as ]K»ssihle, 
the destruction and loss of graiii in store thnnigh the ravages oi 


posts. 

Recognizing this, the British (lovernmont askwl the lh»yal 
Society of London to arrange an investigation into the damage 
done by insects to grain in store, tlu*oughout the Empire. 

The Executive Committee i>f the Commonwealth Advisory 
Council of Science and Industry recciml, through the Prime 


Minister’s Department, in October 191ft, a request from the Royal 
Sf)ciety that a committee should he appointed in Attstralia to «()- 
o[)erate with similar committees in Knglan<l and ( ana<la in this 
investigation. Reports were obtained from the (lovernmeni 
Entomologists of each State, and it was shown that <onsiderahle 
bases wore caused annually in Australia from grain vvoo\ils and 
other pests. The Executive CVmimitieo thereupon ai>is)inted a 
special committee to make further iiuestigations. 

This special committee included Mr. l.eo Roasell, rej^reseiiting 
the milling industry ; Professor W. A. Haswell, F. R. S.. Profess.»r 
of Zoology in the University of Sydney ; and Mr. \Y. W. hroggatt, 
(loveriiment Entomologist, New South Wales. Mr. F. B. (.uthrie. 
(hemist to the Department of Agriculture of New *Sout i a os. 
subsequently joined the committee. The process report preparei 
by this special committee has now l)een published in Bu tin .> o 


• Reprinted fn>m the Journal of (hr. 


Department of .XgrkuJture of South AaMruhu 


v«l. XXl, no. 7, February 1918, p. 5S9, 
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the Advisf)ry Council, and can be obtained post free from the Secre¬ 
tary, 314, Allwrt Street, East Melbourne. 

The report indicates that only the two grain weevils {Cahndra 
(framria and 0. orym) demand special measures on account 
nf their destructive effects on stored grain, that the develop¬ 
ment of weevils in wheat and their increase in number may be 
chocked by not using old bags which may be weevil-infested or 
storing in buildings likewise infested, and that bags of weevil- 
infested wheat should not bo brought into contact or near that 
which is sound, for before wheat can become infested there must 
be a female to lay her eggs in the grains of wheat. It is only 
when the perfect insect, after going through the various stages of 
its larval existence, emerges through a tiny hole in the grain 
that the damage is evident, and except during the pupating stage 
destruction is going on during the whole life of the insect. Under 
stiitable conditions it takes from 19 to 22 days from the egg to the 
adult beetle, and in three months, in one experiment, 40 weevils 
produced 3,066 descendants. Under the present S 3 ^tem of handling 
wheat, the destruction of weevil, once it has gained access to the 
bagged grain, seems hopeless. Many methods of fumigating grain 
have l)een tried, and so far the most effective is that of poisoning 
with the fumes of carbon dioxide ; but with bagged wheat this is 
not appli(!able, save at a prohibitive cost. Sun-dried wheat contains 
only 4*7 per cent, of moisture. Neither in this nor in wheat as it 
emerges from the thresher with a moisture content up to 6*7 per 
cent, will weevil breed. With 8 per cent, of moisture they died in 
six Mreeks without breeding, at 9 per cent, they remained dormant, 
but with anything above the latter, provided they had free air, they 
became active and bred. It would thus appear that dry wheat 
stored in airti^t bins is immune from the attack of weevils. Wheat 
when ffrst bagged does no't, under ordinary circumstances, contain 
sufficient moisture to enable weevils to breed; therefore, unless 
moisture is added from without, the grain remains weevil-proof. 
Thus if stored in a fairly dry climate, completely protected from 
the weather, it is certain that wheat may be stored for an indefinite 
period without any damage from weevil. 



THE IMPOltTANCE OF MOLD AOTiOX IN solLS.* 


BY 

Db. I’. E. BROWN. 

/oM’tt Atjricullural Exiierinieut Stntivn. 


The development of soil bacteriology during the last decade 
has been truly remarkable. Many fiiiidamental problein^ coiinec-te<l 
with the occurrence and ac.tivitiea of l)acteria in soils have l)een 
attacked, and considerable progress has becm made toward their 
solution. While much work still remains to be done along this 
line, results already scorned show, in a rather detinile way, 
the importance of bacterial action in soils from the fertility 
standpoint. 

According to recent investigations, however, bacteria arc Jioti 
the only inicro"Organi 3 mR which oxert an influeiuie on soil fertility. 
Molds, protozoa, and algae have Ixien found quite commonly, and 
evidently their action, especially that of molds, must also be con- 
sidered in determining the crop-pralucing power ef The 

Bubject of micrc.organio life in the soil has therefore l«.en .»nsi- 

derably broadened and complicated. 

The occurrence of molds in soils has been noted iiwiny times 
in the past in comiection with Imcteriological and other studies, 
and various investigations have dealt in a more or less genera 
way with the action of these organisms. It is only within the last 
>'ear, however, that an attempt has been made in a ”8^^ 
comprehensive manner to study the occurrence, distribution, and 
activities of molds in soils, and to soh-e some of the fundamental 
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problems which arise in connection with the growth ol these 
organisms. The results secured at the New Jersey Agricultural 
Experiment Station, ® not only furnish a basis upon which 

future experiments may rest, but they also indicate quite 
distinctly that the growth of molds in the soil may Ix' of great 
signiiicanoe. 

The transformation of organic and inorganic compoiuids in 
the soil lias long been considered the particular function of soil 
Ixicteria, but molds may also play an important r61c in such jjrocesses, 
and indeed it is conceivable that in some instances they may 
))rove largely responsible for the simplification of complex soil 
materials. 

It is not the purpose of this i)aj)er to review the previous studies 
on molds, for excellent bibliographies have been presented in the 
work of Wuksmaii* and Oolcman^ aheady mferrcd to. It is 
desired merely to call attention in a brief way to the varied action 
of molds in soils, and to present a compilation of various published 
data and some of our own unjmblished results along this line, w'ith 
the idea of emphasizing the need of further study of these organisms. 

In the first place, the number of molds in soils should be consi¬ 
dered, and while data along this line are far from conclusive, it has 
Ix'eii shown that large numbers of these organisms are alw^ays 
present. Espobially is this true for soils rich in humus ujid acid 
ill reaction; but the occurrence of fiuigi is not restricU*d to such 
abnormal soils. Neutral, well-aerated, and well-fertilized soils are 
also found to contain rich mold floras. Furthermore, fiuigi are not 
limited merely to the smfacc soil, but occur in the deeper soil la>’©rs. 
The well-know'ii predilection of certain fungi for acid conditions has 
lx*eu coutirmed and leads to interesting conclusions regarding the 
sjieciul importance of these forms in acid soils in which beuefleial 
lactorial action is largely restricted. 

* Colfiuan. D. A. •• Eiivironinontal fftctors influencing the Activity of Soil Fungi,” Svit 
Seitme, vo'.. 11, no. 1, ]». 1. 

* Wuksnian, S. A. *• SjiI Fungi ami tlicir ActivitioN,” Soil Science, >*01. II, no. 2, 
p. 103. 

* Waluman, S. A. “ 1><» Fun'gi actuixlly live in the Soil ami produce Mycelium t ” Sexenct 
n. a. 4|, p. 320. 
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A very important point iii oouuectioii with the ocouiTeiwje 
of molds ill soils has been studied recently by Walvsnuin.i While 
the counting methods employed have ^hown the large numbers of 
molds in soils, considerable doubt existed as to whether these counts 
represented the actual numlier of active fungi, or only the spores. 
If spores alone are present, the activities of molds in soils may U' 
of less immediate importance, althougli their presence would indicate 
previous active growth as Well as futm-e activity wlien the soil 
conditions become satisfactory for the development of active forms 
from the spores. Active mold growth on the other hand would 
undoubtedly be of immediate importance in the (hemical changes 
occurring in the soil. The value of delinite informs tion along 
this line is apparent. The careful ox]Mjriments of Walcsman show 
that many molds occur in .‘foils in an active state as well as in the 
form of spores. AVhile certain groujis do not appear to Ijc present 
in ail active condition in the soils tested, although the plate metlusl 
showed their occiUTence as spores, studies of other soils ma> lead 
to dilfei'ent conclusions. 

Conn* has attempted to <heck Waksman's results by the usi^ 
of smaller qiuuilitios of soil, but was unsuccessful. Using 10 mg. 
of soil, he secured no growth of mold mycelia such as Waloiiiuin 
obtained with lumps of soil 1 cm. in diameter. He describes a diiect 
microscopic examination of soils and finds no mold mycelia present. 
He concludes from these experiments that there is serious (hmbt 
whether molds exist in soils in an active forJU in snJicicHt Huniben 
to be important compared with kicteria. There seem to U*. two 
questions involved here : How large a proportion of the jiumber of 
molds developing on plates represent active forms and how many 
spores 1 What is the number of active mold forms which need be 
present in the soil for them to be considered important in the various 
soil chemical processes ? 

The &st of these questions is rather difficult to answer at tho 
present time, but our experiments indicate that rather a large 

* loc. at. 

• Cooa, H. J., “ Relative iiu£>orlaiico of Fungi and Bacteria iu Soil,” fieknee, 
n. 8. 44, p. S57. 
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proportion of the total number of molds present in various soils 
occur in the active state. We have found active mold growth 
occurring in all the soils thus far examined, and we have used both 
Waksman’s and Conn’s methods. Our results confirm Waksman’s 
observations, therefore, and Conn’s criticism seems unwarranted, 
for adive m<M myedia have developed in aU our testSj using nol only 
10 mg. hut also smaUer quantities of sods, as wdl as the larger lumps 
employed by Waksmau. The soils teiited are normal soils, many 
of them untreated and none extremely rich in humus. 

Further work along this line is certainly desirable, but from 
our observations thus for there seems no doubt but that fungi occur 
actively in soils, and hence we feel that their action must be important, 
regardless of their relative numbers compared with bacteria. Fur¬ 
thermore, the presence of spores is likewise important, for they may 
become active in the near future and bring about their characteristic 
leactions. The answer to the second question mentioned above 
can only come after long-continued experiments, but from the vigor¬ 
ous action of molds noted in so many cases, as will be pointed out 
later, it is evident that the problem of micro-organic activity in 
relation to soil fertility cannot be completely solved without a 
knowledge of mold growth. Perhaps they are not as important 
as bacteria, there is no means yet of knowing, but even if 
of secondary significance they deserve reci^nition. Our pre.seiit 
knowledge of soil fertility is too incomplete to permit us to 
puss over hastily any possibly important factors without thorough 
study. 

We believe, therefore, that molds occur in most soils, both in 
the active and in the spore state, and hence they must pass through 
their various life-cycles in the soil. Furthermore, different soils 
luidoubtedly have different fungus fleuas. Species present under 
one combination of conditions may be absent under others. Organ¬ 
isms present only as spores in one case may occur actively in other 
iostauoes. Finally, it seems perfectly possible that the relative 
ooouirence of active and spore forms of various organisms may 
vary in the .same soil with varying conditions of moisture, tempera¬ 
ture, aeration, reaction, and food-supply. 



1mK>RTANC£ of mold action in soils 


533 


CoDsiderbg the occuirence of molds in an active state in all 
soils an established fact, the importance of these organisms in the 
decomposition of the soil organic matter becomes evident. Many 
experiments have been conducted along this line, and it has been very 
clearly demonstrated that niolds are very eihoient ainmoni tiers. 
Indications have been secured that there exist-s a correktion between 
the biological stage of the organisms and the periods of ammonia 
accumulation. The largest amount seems to accompany the periods 
of spore germination, and the smallest amount the time preparatory 
to actual spore formation. 

All the nitrogenous organic materials which make up the humus 
content of soils are easily attacked by various fungus forms and 
ammonia is liberated in large amounts. Part of this ammonia 
may, of comse, be utilized by them; ljut by far the krger part is 
set free and may be subsequently nitrified for use by the higher 
plants. Various fertilizing materials containing complex nitro¬ 
genous compounds may Ije ammonified by soil fungi, and their 
decomposition considerably facilitated. For instance, experiments 
with cyanamide show its rapid transformation to ammonia by 
certain molds. Anmionia production from urea by molds has also 
been definitely proven. 

The non-nitrogenous portion of the soil organic matter is also 
attacked by many molds. Thus experiments have shown thaf 
cellulose is rapidly decomposed by many species, and other sub¬ 
stances such as sugars, pectins, oils, fats, waxes, organic acids, etc., 
arc likewise broken down by molds. Some recent results secured 
in our laboratories show the krge carboji-dioxide production by 
molds. No doubt therefore remains but that these organisms 
play an extremely important part in the decomposition of all soil 
organic matter and indeed certain results indicate that their action 
along this line may be much greater than that of bacteria, at least 
mider certain soil conditions. 

No experiments have yet been reported which indioate that 
molds may bring about nitrification, and this process, therefore, 
still appears to be purely bacteriological. Further eiq)eriments may 
modify this oonolosiou. 
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Denitrification and deazotofication, however, processes now 
known to be of slight significance in normal soils but which may 
occur in highly manured, specially treated greenhouse and market 
garden soils, may possibly be brought about by the action of molds. 
The introduction of these organisms with the manure used may be 
an importunt factor here. Definite data along this line are lacking 
at the prosejit time. 

Noil-symbiotic nitrogen fixation, or azofication by molds, has 
been studied from time to time, and indications have been secured 
that certain siiecies may be able to utilmi the nitrogen of the atmos¬ 
phere. The results as a whole, however, are far from satisfactory, 
and indeed the conclusion has been drawn that at the present time 
the “ weight cf the conclusions on the fixation of nitrogen by fungi 
seems to be on the negative side.” Further exiieriments along this 
line are certainly desirable. 

I’he utilization of various nitrogen compounds by molds has 
heen studied to some extent, and it has been found that ammonia 
and nitrate compounds arc assimilateil by these organisms in consi- 
deiable amounts. Thus under extreme (‘onditioiis of mold growtli 
it is coneeivable that molds may be actual competitors with the higher 
plants for nitrogenous food materials. It is not believed, however, 
that such conditions would occur except very rarely. A knowledge 
of mold growth in soils may be of some significance, nevertheless, 
in connection with the iiuestions involved in the fertilization of soils 
with nitrates and aiiunonium salts. 

Tlio decomposition of mineral compounds in soUs by molds 
has bciii studied only to a very slight extent. Data secured in 
oiu' laboratories, very largely in connection with certain chemical 
and bacteriological studies, indicate, however, that these organisms, 
may play an extremely important role, not oidy in preparing nitro¬ 
genous food materials for plants as has been indicated, but also in 
makii^; oUier mineral constituents available. Complete data along 
the various lines indicated will be published later. 

Btudies of the production of available phosphorus by bacteria 
and molds have shown the vigorous action of various fungi in this 
direction. Beveral experiments carried out by various methods 
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have shown that rock phosphate is apparently traiisformeil much 
more rapidly into a soluble form by many molds than by Iwctoria. 
The importance of further study along this line in coimection with 
the solution of the moot question regarding the relative merits of 
rock phosphate and acid phosphate can readily be seen. 

The oxidation of sulphur in the soil, or sulfolication, a process 
which has recently received some attention and which gives evidence 
of being of great importance from the soil fertility stiiiMl])oint, has 
bei n shown to l3e accomplished by several species of molds. The 
action of these organisms in this process may Uicome of spe(;ial 
importance in connection witli tlie n‘cent suggestion bn- tin* 
production of available phosphorus by composting rock pli(»sj)hale, 
sulphur, and soil or manure. 

The process oi Icrrilication, or iron oxidation iji soils, wliile 
largely chemical in nature according to results thus far secured, 
is brought about partly by mi(To-orgaiiisms, an<l cerlaiu moKls an* 
aj»parcntly luucli more active in this action than any of the, iMuderia 
studied. 

Experiments on the production of available pola.ssiuni by 
molds should also vield interesting results. No data have \et licen 
secured oji this point. 

In fact, it seems evident that mold action in soils nuiy lie of far 
greater signiiicance than has previously been supposed in jnejurijig 
available food for plant growth. No longer should the study of 
micro-organic activities insoils (jonsitler biicteriaalojie. .Mold aetioii 
must also bo investigated, and in most cases it is undoubtedly 
true that only vague, incomplete results can be secured it such 
mold studies are not included. Majiy results seemed iu bacterio¬ 
logical investigations might be explained and interpreted much 
more clearlv and detiiiiteV if the activities of molds were 
considered. 

If soil bacteriology is to be developed to tlie proper extent in 
the future, and the relation of micjro-organisms to soil fertility is 
to be established with any degree of certainty, investigations must 
include not only bacterial action, but the activities of molds and 
possibly also the growth of protozoa and algae. 
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It is certainly desirable that the investigations of molds in 
soils and their activities and importance be carried out much more 
generally and on a larger scale than is the case at present. Here 
is a field of study rich in possibilities and the importance of work 
along these lines cannot be questioned. 



NOTES ON MOTOR CULTIVATION * 


BY 

JOHN McTARKN, Lerds. 

As my name was mentioned in your paper last month in (5ou- 
nection with the above matter, I take the lilwrty of sending you 
a few notes on the subject. 

I have already expressed the opinion that trials of motor 
ploughs, in which British makers are unable to compete, are to lx* 
deprecated at the present time. All the English firms are over head 
and ears in munitions work, and can take no part in any such 
demonstrations during the continuance of the war. Of course, if 
the needs of the British agriculturist can be promptly and efficiently 
supplied by American makers, hot even the British manufacturers 
would object, as we all recognize the importance of increasing our 
home food production. But in this case experts in land cultivation 
are satisfied that the British needs are not, and cannot be, satis¬ 
factorily met by the American product in which the commercial 
note, rather than the mechanical instinct, is the more obvious. 

I talra exception to the complacent assumption that any 
of the American tractors even approximately meets the require¬ 
ments of British agriculture. If their efficiency and durability 
were on a par with the commercial skill with which they are boomed 
it might be different. British agriculturists are invited to take 
altogether too much on trust. Fortunately the results are not 
likely to be so financially disastrous to agriculturists as they would 
have been a year or two ago, seeing our farmers are now doing well, 
and most of them can afford to pay for their eiq)erience. 


♦ Reprinted Iroin2'*« Implement and-JiaAinerff Review, October 1, 1917. 

( ) 
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I siato as a foot tluit raf>tor'])loughs so-called, by which I 
mean ploughs hauled dire<!t l»y internal combustion engines, have 
not been successful anywhere. In Canada where they have had 
the best (thance; they have only done moderately, and even there, 
1 lielieve, farmers are now returning to steam tractors. But even 
although they had l)een highly successful in Canada and elsewhere, 
it does not at all follow that they are as well suited for this country 
where farming conditions are essentially different. In most of the 
(jountries where motor tractors have been largely used the principal 
industry is corn growing, with little or no rotation of crops. Farmers 
are content to turn the sod over to a depth of 3 or 4 inches, and they 
require nothing of what we understand by the word “ cultivation ” 
in tlio proper sense of the word. There is nothing to correspond 
with our rotation of crops, and the land is never worked as in this 
country for cleaning or preparing the ground for root crops. 

In <iur mois^ climate, moreover, the land is seldom suitable 
[or carrying heavy motors, and it is quite an exceptional year 
where it remains hard enough to carry them for more than a very 
short, season. Experience tells us that only heavy tractors are 
suitable for this country, Ixicause it is little use purchasing motors 
unless they can haul more than a two or three-furrow plough in light 
land as this can easily l)e done by horses. All the correspondents, 
even Mr. S. F. Edge, desiderate a light motor, but they naively 
confess that the trouble with light motors is tliat the wheels spin 
round and have not sufficient adhesion. It must bo obvious to 
everyone that adhesion depends more upon weight than on power, 
and in order to haul even three or four furrows in moderately heavy 
land a motor of a minimum weight of 5 tons is essential. 

Tu this country we require the land worked as well as ploughed, 
which involves cross-ploughing, cultivating, dragging and harrowing, 
and, in spite of all assertions to the contrary, this work cannot bo 
done properly, efficiently, and economically by motors crossing 
and re-(trossing the ploughed land. 

I believe, in the last 60 years, about three million acres of land 
has either been laid down to grass or has laid itself down, and the 
problem to-day is to get this three million acres back again into 
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(uilfcivtttiou as qiiiokly as iK»ssibJo. In early s»!veiui«‘s, lK?fure 
agricultural depression set in, there were thousands o[ wts o[ stejim 
ploughing tackle in England and Scotland. They were (d various 
systems, some worked by single and others by double engines. 
Most of them were owned by the farmers themselves, and they were 
practically all commercially successful. The changed conditions of 
agriculture in this country stopped all development of steam culti¬ 
vating machinery, and as the tackle wore out it was not replaced, 
so that previous to the outbreak of war there was very little steam 
ploughing tackle in this country at all. When the food question 
became acute the Government reab'zed the importance of the posi¬ 
tion, and set to work with the best means in their power to iackle 
it. The importation of immense quantities of American trachus 
appeared to them the l>est method of meeting the abnormal 
situation. 

I am not going to criticize in a carping or unfriendly spirit llu*. 
action of the Government who did what seemed to them Iwst in a 
sudden emergency. The fact that mistakes were made is neither 
here nor there, because no great scheme can be carried through 
on the spur of the moment without serious mistakes, and if the result 
on the whole is satisfactory the public will not very seriously con¬ 
demn any errors of judgment whick may have ])cen comm illcd. 
The task liefore the Department was immense. Time presscid, 
and brooked no delay. Heirseswere not available. All our Ikitisli 
engineers were engaged on munitions, and the most virile and (;aj)able 
of our man-power had either joined up or were conscripted to the 
colours. Seeing that we had practically no resources at home, there 
was no alternative but to look abroad, and the result we can all see. 

It may be that the apparatus requisitioned by the G(>vernment 
has lieen helpful in meeting and tiding us over a sudden crisis, 
and if so we must not complain, but it is not to l)c thought of ns a 
permanent solution of the question which faces us in the future. 

Although British agriculturists, in years of cheap corn, allowed 
steam ploughing in England to die out, there has all along been a 
large business done in the manufacture of steam cultivating tackle 
for abroad, where it has been used for the production of c.orn to supply 
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food to Great Britain, whose rulers did not care a straw for agri¬ 
culture and mxder whose policy it promised to become a lost art. 
There is therefore an immense amount of expert opinion and 
experience available if the Government choose to utilisse it; and it 
is very important that they should do so without delay, otherwise 
the country may come to the conclusion that these internal com¬ 
bustion tractors represent the last word and the final solution of the 
problem. But this is really not so, and it is obvious to all who are 
experienced ir the cultivation of the land that there is a great 
danger of a wrong lead being given to our agncxilturists in this 
matter. There is no reason why British agriculturists diould not 
consult and take advantage of the practical experience of others, 
instead of purchasing it over again at their own e^qwnse. The old 
facts will bo no more valuable to the country at large for having 
been discovered and proved afresh at a large expenditure of money 
mid time. 

But I do not wish to assume the role of a merely destructive 
(jritic. I should like in these notes to say something indicative of 
what I think would be the proper solution to the problem, which 
I may restate »s follows :—(1) To turn over the three million acres 
of land in the least possible time and at the least possible expense ; 
(2) to make provision for working at the land and preparing a seed 
bed either for cereals or roots ; (3) economy of man-power. I do 
not care how this is done, whether by direct traction or by double 
engines (cable system worked by steam), or by internal combustion 
engines working on any system whatever. For the purposes of this 
letter I will assume that the whole three million acres have to be> 
broken up by mechanical means, owing, if you like, to the Portage 
of horses. The figure is not important. Any other figure will do, 
as my conclusions will run out in the same proportion whatever 
figures we take as the basis of our calculation. 

Assiuning that the whole of this work was to be done by motor 
tractors such as we see being introduced at present, I suppose a 
liberal allowance per motor would be 300 acres of ploughing per 
season. This would mean 10,000 motors, at £360 per set, including 
ploughs^r £3,600,000 capital ei^nditure, JVom all the information 
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I can gather a cost of 30.?. per acre would considered a wry 
favourable result, taldrg the average of all the motor seta put ti> 
work in the last two years, so that the coat of ploughing three million 
acres by motor at 30s. per acre would be £4,500,000. Ejuh of these 
motors would require at least one skilled man to drive and atteiul 
to it. Many of them would require two men, so that T estimate at 
least 16,000 men would be required to work theses 10,000 motors. 
But, in my opinion, the numW required would be even more than 
that. Here, then, we have at least 15,000 men required to do the 
work, at a total coat of £4,500,000. 

On the other hand, assuming the w'ork of a pair of double 
engines at 3,000 acres per year, we should require 1,000 stds of 
tackle, costing, say, £3,500 per s(d,. This? runs out to £3,500,000, 
or exactly the same capital expenditure os for th<» motors. An 
outside figure of cost would be I5s. per a(ire, so that the cost of 
ploughing three million acres by double engines would bo £*2,250,000 
—a difference in favour of steam of exactly one-half (£2,250,000). 
But the number of men called for to work the steam ploughing tacikle 
would be only 2,000 skilled and, at the outside, 4,000 unskilled, 
making a total of 6,000 men required for the steam as against 
15,000 for the petrol tractors. 

Moreover, at the end of five years the bulk of the ]ietrol tractor 
will be on the scrap-heap, and we shall be fortunate if at the end of 
that period 20 per cent, of them (or their depreciated equivalent) 
representing £760,000,are at work ; whereas with the double engine 
cable system the engines will be almost as good as now, but, oven 
allowing 20 per cent, for depreciation, they would represent a value 
of £2,625,000, which is probably the most important fact of all. 

I have confidence in submitting these figures to the judgment 
of practical men, and do not think it is necessary to argue the 
question further. I shall be told that the tractor will do a great 
deal of farm work in addition to ploughing. In many cases it will 
and in many cases it will not; but whatever it earns in this way 
will only go a very small way towards the upkeep and redemption 
of the disappearing capital. 


36 
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STEAM AND MOTOR CULTIVATION. 

The remarks of Mr. John McLaien on motor cultivation, 
published in another column, an particularly welcome at the present 
moment, because they help to bring into proper perspective a gener¬ 
ally distorted view of the r61e of motor tractors. When the value 
of the ploughiug tractor first began to be recognized there was no 
suggestion that it would do the work efficiently accompli^ed by 
steam ploughing tackle, and if all the farms were of such size as to 
allow of the profitable use of steam ploughing sets there wotdd never 
have been any question of employing motor tractors. It is because 
the vast majority of the farms, especially on the Continent, are 
of such moderate dimensions as to preclude the use of steam plough¬ 
ing tackle that it was hoped to make up for the deficient supply 
of horses and men by the introduction of motor machines. Since 
the outbreak of the war the problem has become so serious that the 
economy of the motor tractor is of less importance than the necessity 
to till every available acre of land for the production of food-stuffs. 
This cannot be done by steam ploughing, or by horses, because 
there is not a sufficient number of them, and motor tractors are 
therefore the only machines available for the purpose. Their value 
is enhanced in a time of stress, whereas, if the necessity of cultivating 
the land were not so great, there would be plenty to say about 
the shortcomings of many of the existing types of motor tractors. 
These machines are anything but perfect, and there are some notable 
failures due to an ignorance of the limitations of the motor tractor 
and to a want of organization for enabling agriculturists to keep 
their machines in good running order ; but the tractor must be 
employed to put the available land under cultivation; and, while 
doing useful work in a time of emergency, it is preparing the way 
for an accumulation of practical experience which should be valuable 
to tractor designers after the war. Many of the direct ploughing 
tractors now in the use are inefficient, and few can plough three 
furrows to a depth of a foot, while on stiff clayey soil they are fre¬ 
quently unable to go deeper than a few inches. On some soils, 
and on very hilly land, they are sometimes hopeless, and th i s is one 
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of tile weak points of the tractor, which should l)o so designed 
as to be capable of ploughing to a suitable depth on all kinds of soil. 
Still, in the present condition of the agricultmal industry, the 
tractors are rendering a groat service in tilling large areas of land 
that otherwise would be allowed to lie fallow. When tiondirions 
change after the war the tractors will have to ha designed on quite 
different lines, preferably with chain tracks, for after all the quostiou 
is mainly one of reducing the dead-weight as much as possible and 
distributing it over a considerable area of contact with the soil. 
There is no doubt that the tractor in some form or another has come 
to stay, and its success after the war will depend upon its being 
improved, perhaps to a considerable extent, to meet the needs of 
agriculturists who have to till moderately-sized farms. The tratstor 
can only be successful in two ways, either in being employed for 
pmely tillage operations by contractors who operate over particuilar 
districts, or in adapting it to many kinds of farm work so that the 
agriculturist can purchase a machine with the certainty of being 
able to use it during the greater part of the year. Bteam ploughing 
tackle does not come within this sphere of operations, nor can the 
tractor compete with steam when 'it comes to breaking up big lands 
or deep ploughing on large estates. 



Dr. C. a. Barber, Government Sugarcane Expert, Madras, 
writes in the January (1918) number of the International Sugar 
Journal on the Origin of the Uba Cane as follows :— 

The reference in your September number to the origin of the 
Yuba or Uba cane, so largely grown in Natal, gives me an opportu¬ 
nity to put down certain notes which I have accumulated on this 
variety and which may be of interest to those who cultivate it. 
I have grown it now for a considerable number of years on the Cane¬ 
breeding Station at Coimbatore in company with a large assortment 
of indigenous Indian canes. The Yuba in the collection has been 
obtained direct from Natal. There is no doubt whatever that it is 
a Ganna cane of the Pansahi group of Indian canes, a series which 
is grown in many places from Assam to the Punjab, a distance of 
over 1,200 miles along the Himalayas, but it is perhaps best suited 
to BQiar where there are a number of canes of this group. I made 
some attempt at locating Yuba, but I failed completely in coming 
across any Indian language with uba in it. I have thus far collected 
the following varieties, differing from one another to a very slight 
degree :—Jkdi Khajee said to come from Assam, Pansahi, Maneria, 
Lata, Chynia, and Ketari from Bihar; Merthi, Dikchan, Sanachi, 
Bjiranga from the United Provinces, and Kahu from the Punjab. 
It is interesting to note its greatest development in Bihar, for this 
is on the border line between the regions where thick and thin canes 
predominate, and Ganna canes as a class are intermediate between 
the Paunda or thick tropical ones, and the Ukh or thin indigenous 
Indian canes. I must therefore first of all emphasize that Yuba is an 
indigenous Indian cane, leaving for the present the way in which 
it reached Natal, although 1 see that there is a strong presumption 
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from its history that it came from an Indian source. My main 
difficulty has been to find any connexion between the word Uba and 
any Indian language. 

On a recent visit to Burma, I examined carefully all the canes 
collected on the farms and many in the fields. As in Assam and the 
Peninsula, thick canes gi'ow very well in Binma and for a tijue 1 
failed to get any indication of indigenous canes such as are grown 
in India occurring there. But on a visit to llinawbi farm, I was 
shown a thin cane which is grown in Moulmein. They had fortu¬ 
nately, also growing, Yuba canes received from Natal. Now the 
first glance showed that the Moulmein cane was a inemlxir of the 
Pansahi group, and a little further oxiuninatioii also showed that, 
there was no obvious means of distinguishing the Moulmein C 4 u»c 
from the Yuba growing next to it. My language diflumlty at once 
occurred to me, and I asked whether there were any other words 
in Burmese which sounded like Yuba. The reply was interesting : 
“ Oh yes, of course, ‘ u-ba ’ means ‘ take it It is the usual answer 
of the polite Burman (who will give you ajiythiiig) to any request 
made on going round his fields. So the following suggestion nuiy l)c 
made. Governor Mitchell would very likely in those days leave a 
Burmese port when returning to Natal. lie would see the canes 
and ask for a few, receiving the characteristic “ u-ba ” in reply. 
I give the suggestion for what it is worth, but would emphasize the 
fact that the cane in question is most certainly an Indian indigenous 
cane of the Pansahi group. 

I have often wondered at its being grown in Natal and Queens¬ 
land. It is a cane of poor sucrose content in India, but it is thickish 
as Indian canes grow. It is very resistant to salt in the soil as are 
all of its class, moderately fibrous, very luxuriant, and tillering well. 
But, under the ryot’s cultivation, often on entirely unmanured and 
badly cultivated land, it and its class have suffered heavily from 
red rot {ColUtotrichum fahatum) and have been displaced by thinner 
and more hardy canes over large tracts. Its use as a fodder 1 can 
readily understand in places whore sorghum cannot easily be grown 
and grass is not abundant. It requires little water and is much 
asier to grow on poor land than the thick canes of the tropics, 



546 


AGRiCULTUKAL JOXTBNAL OP INDIA 


[Xlll, lit. 


especially wheie tke climate is cold and the growing season short. 
But, where such caues are desirable and the rich thick canes of the 
tropics are grown with difficulty, I sometimes wonder whether 
India may not be able to provide a better cane for the mill. We 
do not regard the Pansahi class at all as our best indigenous varieties. 
On the Cane-breeding Station we have taken various members of 
the Pansahi group as parents in our crosses and have, I believe, 
succeeded in getting hybrids with tropical canes. The work is 
still ill progress, but the luxuriance and free tillering of the class 
makes it desired in this combination. The Natal planters would be 
well advised to try a number of thin canes of good sucrose content 
which we have already obtained on the Cane-breeding Station, 
and I shall be happy to send consignments if they wish it. 

* * 

TEN YEABS OF AGRICULTURE THROUGHOUT 
THE .WORLD. 

In dealing with the statistics of agriculture, even more parti- 
iiularly than in reviewing those relating to other matters, the wide 
variety of crops, of climate, of terms employed, makes it exceedingly 
difficult to draw up any estimates of production that are beyond 
cavil. In the course of the nineteenth century many efforts were 
made to accomplish this aim, but in .order to reach a practical and 
t angible result it became necessary to create a central organization 
of high standing, specially arranged for the collection and scientific 
classification of the very miscellaneous data which are published 
in so many parts of the world. This central organization is the 
International Institute of Agricultm*e, Rome, so well known to 
competent authorities by its numerous publications, and has just 
issued a new work dealing on a complete and accurate basis 
with the world’s agriculture. 

This vohime is the Int&rticUional Year Book of Agricultural 
Statistics, 1907 to 1010, and is the most exhaustive work in existence 
on agricultural statistics, as it is the result of very extensive and 
detailed research devoted to this study. 
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Compnang over ouo thousand pages, the 836 statistical tables 
are replete with every sort of information upon the subjects 
considered, thus establishing the volume as one of very great 
importance. 

The number of agricultural products embraced is very largo 
and those of tropical countries have received as much attention as 
the crops of the temperate zones have secured. 

In due sequence are furnished all the available data regarding 
areas cultivated in each country, the total yields realized, and the 
yields obtained on a given standard of area. Besides all tlus the 
Year Book includes the five years’ and ten years’ averages for the 
period included, so that readers can ascertain at a glance whether 
in any particular year cultivation has extended or has been 
restricted in a given country and whether the results have been 
favourable or the reverse. 

The first products to be considered are the cereals as naturally 
being of capital importance for food, the very basis of human 
requirements inasmuch as they furnish our daily bread. 

We find that the ascertainable annual yield of wheat throughout 
the world exceeds a thousand 'million quintals, and represents at 
present Value more than two thousand millions sterling ; the yield 
of maize is nearly as large as that of wheat and is worth one thousand 
millions sterling, while the aggregate value of the six chief cerotds 
(wheat, rye, barley, oats, maize, and rice) is not leas than six thousand 
millions sterling, or thirty billions of dollars, yearly. 

The yield of potatoes is over fifteen hundred million quintals, 
and that of sugar beet is more than five hundred million quintals. 
Every year the world has at disposal a total of 150 million quintals 
of beet and cane sugar, nearly 160 million hectolitres of wine, 10 
million quintals of coffee, more than 8 millions of leaf tobacco, nearly 
1 million quintals of hops. 

Textile industries account annually for nearly 60 milhon quintals 
of cotton, 8 millions of flax, 7 millions of hemp, while silkworm 
breeders in Europe and Asia dehver to the trade more than 200 
millions in cocoons. The raw material for vegetable oils comprises 
yearly throughout the world an aggregate of 30 million quintals 
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of olives, and a similar quantity of linseed, 4 milHons of hempseed, 
and 6 milUons of rapseed. 

Turning to live stock, we find in the Year Book, for each of the 
ten years comprised, the numbers of horses, asses, cattle, sheep, 
pigs, etc., in 82 countries taken singly, and afterwards reckoned out 
as compared with each thousand inhabitants of the country, both 
at the opening and at the close of the period under review. The 
results reached in these tables are of the greatest interest. It 
appears that in Uruguay there are eight head of cattle to each 
inhabitant, in Argentina more than four head, in Australia more 
than two head, and throughout South America about two head 
per inhabitant, while in the United States and Canada there is one 
head of cattle per person, and in Europe only one to two persons. 

Having given, by means of a large number of tables, the imports 
and exj)orts of the products previously considered as to yield, and 
shewing the origin and destination of these imports and exports as 
regards each country, the Year Book takes up the question of 
consumption, also for each country. 

It is worth while to note that the consumptio-n of wheat per 
heiul of population is extremely large in Australia, in Canada, in 
France, in Argentina, etc., while it is very limited in Japan, British 
India, Egypt, Sweden, etc., as the inhabitants of these countries live 
chiefly upon rice, maize, rye, or other articles of food. 

The prices of the chief products, on spot and for forward or 
future delivery, form a speciid chapter where readers will find all 
the data for a detailed examination of the marked fluctuations in 
recent years, inasmuch as weekly quotations are recorded in respect 
of the chief products. This chapter comprises tables of rates of 
freight and of exchange. 

Then tolk)Ws a chapter on fertilizers and chemical products 
employed in agriculture, including the data of production, trade, 
and consumption, with the quotations for phosphatio, potassio, and 
nitrogeiams fertilizers, for sulphur and sulphate of copper. Those 
materials give rise to a very large and active trade, since many of 
them are only to be found ut certain spots, and therefore whole fleets 
ore in request for their transport to the localities where they are 
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consumed. This is particularly the case with natural phosphates 
and with nitrate of soda. 

At the conclusion of the Year Book there is a special eluipler 
where readers can ascertain the authority for each of the data, ami 
are thereby enabled, if they so desire, to consult those autlioriiies 
and to verify the figures. 

This important work is indispensable for all who wish to study 
any point connected with agriculture or with the trade in agriciil- 
tiwal products. It has its special place on the desk of the eiionotnist, 
of the agricultural engineer, of the merchant, of the manufacturer, 
of the statesman, in short of all who are interested in the progress 
and well-being of nations. 

The price of the voliune is Sa, or $2. It is available at (he 
Service des abonnements ct publications do 1’ Institut Intiu’iiatioimi 
d’Agriculture, Villa Umberto, Koine, Italy. 

* # 

The Water Hyacinth, which has become so great a pest in 
Bengal end Burma that it has been found necessary in the latter ]»ro- 
vince to pass a special law to deal with it, has also been found in the 
neighbourhood of Gurdaspur. It is said that its introduclion there 
a few years ago was due to a Deputy Commissioner who wislnsd t<» 
beautify his tank. It spread over the tank with great rapidity, and 
passing cultivators, attracted by its beauty, took away jdants to 
put in their own tanks which in turn it soon covoied. It is of 
course impossible that the plant should ever be the jiost here (in 
Punjab) it apparently is in more watery provinces, but the attention 
of the members of the local agricultural association has Iwen 
directed to the necessity of doing what tJiey can to pnivent it 
spreading .—[Punjab AgficuUuml I^otes, March, 1918.j 

♦ 

« !(> 

THE COTTON-SEED INDUSTRY. 

The development of the fiidian <;otton"Seed trade practically 
dates from the beginning of the present century, an<l the annual 
production of cotton-setxlin India is now estimated at 1,870,000 tons, 
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of which 1,168,000 tons are available for cattle food and crushing 
purposes. The Indian seed belongs to the class known as white or 
fuzzy seed as it has on it a double layer of fibre, the underlayer of 
fluff or lint and the outer layer of true cotton fibre. The seeds, as 
they come into the market, contain considerable quantities of 
impurities and also about 8 per cent, of damaged seeds, these being 
due to careless ginning. The composition of a number of Indian 
seeds gives an average of 19‘67 oil, 34*68 meal, and 45*65 of husk 
and lint. Indian seed is valued in this country on the basis of 
18 per cent, of oil, but there is evidence to support the percentage 
being raised. The most effective treatment of the cotton-seed for 
storage and the prevention of fermentation appears to be to delint 
it immediately after ginning, and remove all light and broken seeds, 
and thoroughly clean them and sterilize them by hot air blasts in 
vertical cylinders or spiral conveyors on the counter-current principle. 
Seeds thus treated and stored in a dry godown, or in silos, keep well 
for a very long time and yield excellent products. With regard to 
the extraction of oil, the best method for Indian seed is the mixed 
decorticated plan. The American practice is to remove the lint, 
decorticate the seed, and then crudv the kernels separately, but it is 
better to modify this process by the admixture of a certain percen¬ 
tage of groimd hulls with the kernels. The very small oil-content 
of the seed has made it necessary to devise means to obtain a maxi- 
mimi yield of oil from the seeds, and various proposals with a view 
to this object being attained have been tried. The refining of the 
crude oil is also a process of importance in this respect. 

Of the by-products, the huUs are the most important, being 
utilized as fertilizers, feeding stuffs, and as raw materials for paper- 
maldng. Next in importance is the liquid residue or foots. This 
has been used to produce colouring matter, paint, soap, stock, 
slieUac substitute, and, with a considerable admixture of other 
substances, as a leather substitute. The Unt separated in the 
preliminary process is used for making paper, cotton oil, gun cotton, 
celluloidi artificial silk, etc. There are still a few problems to be 
solved in connection with the Indian cotton-seed industry, and, 
besides the deriied increase in the oil-content, the separation of the 
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fluorescent substance found in the oil is desirable, and the effect uf 
cotton oil on press cloths of different types invited consideration. 

********* 

A strong seed-crushing industry should be established in this 
country, so that the fertilizing by-products might be returned directly 
to the land from which they had been derived. Indusirics 

and Power, vol. XV, no. 6.] 


* 

.* * 

The Statisties compiled by the Government of India from the 
Reports o! the Provincial Civil Veterinary Departments for the year 
1916-17 reveal the great expansion of the departments and the 
wider appreciation of the good work done by them during the last 
twelve years. The expenditure of over Rs. 31 lakhs during the 
year as against some Rs. 10 lakhs in 1904-05 shows that Government 
is fully aware of the importance of cattle to India inasmuch as 
without them agriculture would be at a standstill, and in spite of 
his innate conservatism the Indian peasant has not been slow to 
take advantage of the greater facilities provided for beeping his 
faithful slaves at the plough in fit condition. Though the number 
of dispensaries increased from 269 to 463 (an increase of 72 per 
cent, only), the number of animals brought for treatment rose from 
256,014 to 964,699 (an increase of nearly 300 per cent.). Tlie 
number of animals treated and castrations performed by peii- 
patetic veterinary assistants similarly incieased by alwut 200 per 
cent, (from 268,718 to 760,948). Inoculation, once so dreaded, 
has grown so popular that, whereas twelve years ago owners of only 
76,269 cattle could be persuaded to allow their animals to be treated, 
last year the owners of as many as 644,841 were found to be believers 
in the immunity afforded by the various sera manufactured at the 
Muktesar Laboratory. That this increasing confidence has not 
been misplaced will be apparent from the fact that in a year in 
which 266,418 animals died from contagious diseases, only 2,668 
died after inoculation out of more than 600,000 treated. 
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Improvement of stock by maintenance of stud bulls and horse 
end donkey stallions, cattle-breeding farms and holding of fairs and 
shows, is another lino of activity of the Department. The number 
of stud bulls, owned both by Government and local bodies, rose 
from 1,197 in the previous year to 1,367 during the year under 
review, but it is u pity that local bodies, outside the Punjab and 
parts of the United Ihovinces, have not yet realized their usefulness 
ill this direction. The receipts of cattle farms amounted to 
Ks. 1,00,078 of which the Hissar farm alone contributed Rs. 1,24,863. 
Two hundred and seventeen cattle fairs and show's wrere held 
during the year and 24 medals and prizes worth Rs. 18,645 were 
awarded. 

It is clear that to cope with the increasing amount of work 
thrown on the Department as the result of a growing appreciation 
on the part of the cultivators and others, more rapid provision of 
the supervising staff and trained subordinate staff is required. 
It appeals however that the career of a veterinary assistant does 
not appeal to the professional classes of some provinces at least, as 
in spite of liberal provision of scholarships and almost a sure cham.e 
of getting an appointment at the end of the training the number of 
entrants ill veterinary colleges and schools is so limited. Rs. 4,18,671 
were spent on Veterinary instruction during the year, but the 
number of students tun ed out at the end of tlie year as qualified 
for employment as assistants was only 137 for the whole of India.— 
[Editor.] 

# * 

SPIKE DISEASE IN SANDALWOOD. 

Thk Indian Fw'cater for February (1918) has two interesting 
pujiers oil tlie subject of spike disease in sandalwood, the root cause 
of which remains as elusive as ever. There is no hint of its being 
eradicated from any area in which it has established itself, but there 
are always ominous accounts of its cropping up even in practically 
isolated spots. In tlie Kollimalai Hills, for instance, we afe told 
there was no truce of the disease up to the middle of 1912; in 
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April, 1914, a single sapling was discovered to bo infected; in ( Kdtdu*! 
of the same year a number of young trees had been found to be 
attacked and some dead, and so the Forest Ofticer U;ul all the 
diseased trees he could find uprooted. The spread of tlu* disease 
was, however, not arrested. Tlie extraordinary feature of the diseast* 
is that it appears in isolated patches—in the Kollimalai TFills theio 
w’ere two affected areas eight miles apart, while the intervening tract 
remained unaffected. More remarkable still is tlio fact that the 
nearest previously known spiked area from the Kollimalais was 
80 miles away and no explanation is forthcoming as to how this 
distance was bridged. The idea is beginning to gain giound that 
the disease is endemic and spontaneous and may be s])iead by scuul. 
It is remarkable that though first discovered in (’oorg in 18!)J) and 
closely studied ever since, no progress has hum made in arresting 
the disease .—[Indian Engineering, March 10, 1918.] 

* # 

SILK CULTURE IN INDIA. 

The trade in raw silk from India has seriously decreastnl within 
the past fifty years, largely in consequence of the deteriorat ion of 
the Bengal cocoon and inferior reeling. At the presoiit time the 
main quantities of Indian silk are grown in Kashmir where soii- 
cultnre is a State monopoly. Kashmir ordinarily prodiwes each 
year about 1,400 bales of 150 lb. each. Ilie silk is grown 
on the Himalayan foothills at an altitude of (>,000 feet. It 
is regular, well-reeled, and although slightly weaker in the 
thread than Italian silk, nevertheless compares favourably with 
the Japanese qualities. The greatest care is taken to prevent 
disease in the cocoons. Good seed is imported each year 
from the Cevennes district of France, and reproduction is not 
allowed. 

The silk is reeled within the borders of the State, and although 
there is some export of cocoons to Italy, there is no reason why the 
whole of the season’s crop should not be reeled in Ehshmir. The 
production of cocoons is large and could be extended, but increased 
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facilities for reeling under European supervision are required in 
order to secure the advantages of the low-priced and comparatively 
bighly-skilled labour. The Kashmiree is a skilful operative, and 
with European supervision, the reehng is almost as good as the 
Japanese. 

The prospects for the extension of sericulture in India are 
promising. It must be borne in mind that the finest qualities of 
silk which the world produces are grown in the hilly districts of 
countries like Cliina, Japan, and Italy, the climate and altitude 
apparently producing nerve, strength, and vitality in the fibre 
grown on the hills which is not apparent in the silk produced on the 
plains. 

There is little doubt that the foothills of the Himalayas lying 
within the United Provinces and the Punjab and the States of 
Bhutan, Sikkim, and Nepal, are as well adapted to sericultme as 
those lying within the State of Kashmir. The population of these 
districts is almost equal to, and the area is considerably greater 
than, the whole of Japan. The main desideratum is a spirit of 
enterprise similar to that shown by the Government of Kashmir, 
and it would appear that efforts should be made by the Indian 
Government to encourage the development of sericulture within 
this large area. 

Within the past two years sericulture has been commenced 
within the State of Patiala on a small but definite basis under the 
supervision of a native graduate of the Montpelier School in Prance. 
Tlie first parcels of raw silk which have reached this country 
have been declared by eiqierts to bo fully equal to the best 
Kaslunir silk. 

The Bengal export trade has almost ceased. The cocoon is 
not a good one, and careless reeling produces an irregular silk only 
suited for coarser manufactures. There is little doubt, however, 
that were the industry developed under qualified supervision, a 
greatly improved quality would be produced.— [Befonrt on Silk and 
Silk Waste hy the Departmental Committee a/ppoirUed hy the Board 
of Trade.'l 
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INDIGO CESS ACT. 

The foUowing Act of the Indian Coiuiril 

received the assent of the Governor-General on the 61h 
March, 1918:— 


Act No. Ill or 1918. 

An Act to provide for the levy of a cess on indigo exported from 
British India. 

Whereas it is expedient to provide funds for the promo¬ 
tion of research in the interests of the indigo industry in 
India; 

And whereas for this purpose it is expedient to levy a ross on 
indigo produced in India and exported from British India; It. is 
hereby enacted as follows:— 

Short title and com- (f) This Act maybe Called the Indigo 

mencemeut. , jgjg . 

(2) It shall come into force on the first day of 
April, 1918. 

2. (1) There shall be levied and collected on all indigo 
, ,, , produced in India and exported from any 

ImpoBition of duty on ^ • 

exports of indigo and customs-port to any port boyoiid the limits of 

preparations thereof. -r. • • i t 

British India or to Aden a cess at the rate 
of one rupee per maund of 82f pounds avoirdupois: 

Provided that, where any preparation of indigo mixed with 
any other substance for use as a dye is so exported, the cess shall 
bo levied on such proportion of the total weight of such preparation 
ns the Governor-General in Council may determine by rule under 
this Act. 

(2) In this section the expression “ customs-port has the 
same meaning as in the Sea Customs Act, 1878, VIII of 1878, and 
the cess levied shall be deemed to be a customs-duty for the 
purposes of Section 5 of the Indian Tariff Act, 1894 (VIII 
of 1894). 
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3. Tlie proceeds of the cess collected under this Act shall bo 

Application of pro. apphfiti mcet the cost of such measures 

omiB of cc«H. ,,g Oovernor-General in Council may consider 

it advisable to take for promoting research in the interests of the- 
indigo industry in India. 

4. The Governor-General in Council may 

Power <o intikc riilf'H. • . . n • * . 

make rules consistent with this Act— 

(a) for regulating the method of assessing, levying and 

collecting the cess; 

(b) for proscribing the particular purposes to which the cess 

may be applied ; and 

(c) generally for carrying out the purposes of this Act. 

* 

* * 

It is notified that Cess at the rate of one rupee per maiind will 
be levied, with effect from the 21st May, on all Indigo exported from 
Travancore to any port outside British India or to Aden. 

* * 

RULES FOR DISINFECTION OF PLANTS. 

In exercise of the power conferred by sub section (1) of section 
5 of the Destructive Insects and Pests Act, 1914 (II of 1914), the 
Bengal Government has made the following rules for the disinfection 
of plants in respect of which Notification No. 13-C.,^ dated the 7th 
November, 1917, has been issued under sub-section (1) of section 3 
of that Act, by the Governor-General in Council, namely ; 

1. It shall be the duty of the Customs staff to conduct the 
operation of disinfection of plants on their entry at the port of 
Calcutta. 

2. The fumigation of plants on their entry at the port of 
Calcutta with hydrocyanic acid gas shall be in accordance with the 
instructions received from time to time from the Imperial Ento¬ 
mologist, Fusa. 


^ Se« The Agricultural Journal oj India, vol. XIII, part II, p. S69. 
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REGULATION OF IMPORT OF PLANTS BY POST. 

A NoTiraCATiON, dated 15th December, 1917, issued by the 
Government of India in the Department of Commerce and Industiy, 
says;— 

In exercise of the powers conferred by section 25 of the Indian 
1 . Tho Presidency Post Office Act, 1898 (VI of 1898), as amended 
PMt^ster and ^ 1912, the Oovornor-Goiicral 

Bombayr*®*"*®” Council is pleased to empower tlie jxjstnl 

and Deputy p^tmast" the margin to search, or cause 

Presidency made, amongst all articles in 

Postmaster'and ^^s? transmission by post to any place 

ant Postmasters at in British India, for living plants and all iM>r- 

Calcntta. . f /. -1 T . * 

4. The Piesidonoy tions thereof (including seeds and fruits) the 

Deputy ^ 

Pfwtmaster and Assist- import of wffiich by sea OT land into British 
Madras. India IS prohibited, regulated or restricted by 

and Dopoty Postmaster, the pJotincation in tho Department of lie venue 
^*6*'Th?‘^iWma«ter, and Agriculture No. 13-0.,^ dated the 7tli 
^^^^hSTpostmastor, Novemtef, 1917, and to direct that the said 
AStanr°*pS?tinastpi officers shall'deliver all postal articles reason- 
at Rangoon. jjelioved or found to contain such goods 

to the nearest Customs Collector. 

ii, 

♦ « 

In continuation of the Department of Revenue and Agriculture 
Notification No. 13-C. publishing rules issued by tho Governor- 
General in Council under section 3 (1) of the Destructive Insects 
and Pests Act, 1914 (II of 1914), printed in the last April issue of 
this Journal, it has been decided that the licenses required, under 
section 10 of the Notification, for the importation of flax seeds and 
beneem (Egyptian clover) seeds into British India by sea should 
he granM to the consignees by the Provincial Department of 
Agriculture only after the Department has satisfied itself that the 
seed has been obtained through well known and reliable seed 
merchants a nd has been guaranteed free from dodder seeds. 

» See Tkt AgrieuUwiU JounuU of India, toI. XIII, part II, p. 359. 
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PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


The Birthday Honours* list contains the following which will 
bo of interest to the Agricultural Department:— 

To be C.S.l. The Hon’ble Mr. Henry Stavely Lawrence, 

f>)mmis8ioner in Sind, Bombay (formerly Director 
of Agriculture, Bombay). 

The Hon’ble Mr. Llewellyn Eddison Buckley, I.O.S., 
Commissioner of Eevenue Settlement, Survey, 
Land Records and Agriculture, Board of Revenue, 
Madras. 

To Iw C.f.E. Dr. Charles Alfred Barber, Government Sugarcane 
Export, Madras. 

Nasarwanji Navroji Wadia, Esquire, Bombay, 
Member of the Indian Cotton Committee. . 
KhduSdhih. M. Mahommad Ikramuddin, Farm Overseer, Agri¬ 
cultural Research Institute, Pusa. 
lifio Sahib, Chintamani Srinivasa Gopaul Kri^na Rao, B.A., 
Superintendent, Office of the Agricultmal Adviser 
to the Government of India, Pusa. t < 

The names of the undeimentioned have been brought to the 
notice of the Government of India for valuable services rendered 
in India in connection with the war up to the 4th August, 1917. 

Mr. J. Mackenna, C.I.E., I.C.S., Agricultural Adviser to the 
Government of India and Director of the Agricultural Research 
Institute, Pusa. 


( B68 ) 
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Mr. D. A. D. Aitobiaon, M.B.C.V.S., Prmcipal, Madras Vatu- 
rinary College, Madras. 

Mr. K. Hewlett, Principal of tlio Veterinary ('ollogo ami 
Hospital, Bombay. 

Mr. N. N. Wadia, Mill Owner, Bombay (Member of tlm Iiuliau 
Cotton Committee). 

Colonel J. Faimer, C.I.E., Chief Superintendent. Civil Vete¬ 
rinary Department (Punjab). 

Mr. W. C. Renouf, I.C.S., Political Agent, Buhavvalpiir (formerly 
Director of Agriculture, Punjab). 

# 

* * 

Mr. T. F. Main, B.So., Deputy Director of Agriculture, Sind, 
was granted, in Bombay Government Order No. 6372, dated 7th 
May, 1918, combined leave up to the 6th July, 1918, made u]) 
of privilege leave for one month and 7 days and special leave for 
the remaining period. He availed himself of the huive with effect 
from the forenoon of 4th June. 

Mr. Gul Muhammed Abdul Rahman, Divisional Superintendent 
of Agriculture in Sind, has been appointed to act for Mr. Main. 

* 

* * 

Lieutenant-Colonel G. K. Walker, C.T.E., F.R.f’.V.S., 
Superintendent, Civil Veterinary Department, Bombay Presidejicy, 
has been granted privilege leave for three months iji combiiial.ion with 
furlough for three months, with effect from the 30th Mar<;}i, 1918, 
or the subsequent date on which he may avail himself of it. 

Mr. G. Taylor, M.E.C.V.S,, Indian Civil Veterinary Depart¬ 
ment, Punjab, has been appointed to officiate as Superintendent, 
Civil. Veterinary Department, Bombay Presidency, during the 
absence of Lieutenant-Colonel G. K. Walker on leave or until 
further orders. 

* 

m * 

Mr. G. a. D. Stuart, LC.S., Director of Agriculture, Madras, 
was granted privilege leave for one month from or after the 1st 
May, 1018 s 
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The following arrangements were made in consequence of 
the grant of this leave :— 

Mr. R. W. B. Cecil Wood, M.A., Principal and Professor of 
Agriculture, Agricultural College, and Superintendent, Central 
Agricultural Station, Coimbatore, to act as Director of Agriculture, 
Madras. 

Mr. William McRae, M.A., B.Sc., Government Mycologist, 
Madras, to act as Principal of the Agricultural College, Coimbatore. 

Mr. D. Ananda Rao, B.Sc., Assistant Professor of Agricul¬ 
ture and also Assistant Principal of the Agricultural College, to act 
as Professor of Agriculture and Superintendent of the Central 
Agricultural Station, Coimbatore. 

Mr. R. D. Anstrad, Deputy Director of Agriculture for Plant¬ 
ing Districts, was granted privilege leave for one month from 
1st April, 1918. 

* 

♦ « 

Mr. W. McRae, M.A., B.Sc., Government Mycologist, Madras, 
was granted privilege leave for one month wi^h efEect from or 
after the 2nd June, 1918. 

M. R. Ry. S. Sundararaman Avargal, M.A., Assistant in 
Mycology, was appointed to act as Government Mycologist during 
the absence of Mr. W. McRae. 


* 

* # 

M. R. Ry. D. Balkrishna Murti Garu, Assistant Director 
of Agriculture, 1st Circle, Madras Presidency, has been appointed 
to act as Deputy Director of Agriculture and to continue to be in 
charge of that circle. 


Mr. G. R. Himon, Deputy Director of Agriculture, I, II and 
III Circles, Madras Presidency, has been appointed to be Deputy 
Director of Agriculture, II and III Circles. 
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!Db* R« !N^orbiSj M.Sc«} A.IiC>} forinorly Phvsiologicul 
Chemist, Muktesar Laboratory, has been appointed to Uic Indian 
Agricultural Service, and posted to Coimbatore us Agricultural 
Chemist to the Government of Madras. 

The combined leave for one year granted to Mr. N. S. 
McGowan, Professor of Agriculture, Sabom’ College, has been 
cancelled. 

* 

4c 4c 

Mr. G. Milne, I.C.S., Dhector of Agi-icidtuie, Bihar an<l Orissa, 
is appointed to bo the Director of Civil Supplies, Bihar aiul 
Orissa, in addition to his own duties. He is tilso appointed to 
be Custodian of Enemy Property during the absence on deputa¬ 
tion of Mr. B. A. Collins or until further orders. 

4c 

4c 4c 

Mr. C. Somers Taylor, B.A., Ollg. Principal of the i\gri- 
cultural College at Sabour and Agricultural Chemist to the 
Government of Bihar and Orissa, has been granted privilege leave 
for two and a half months from 1st May, 1918, or any subsequojit 
date on which he may avail himself of it. 

BabuManmatha Nath Ghosh, Assistant Professor of Physics 
and Chemistry, Sabour Agricultural College, is appointed to hold 
charge of the current duties of the Agricultural Chemist to the 
Government of Bihar and Orissa in addition to his own duties 

during the absence on leave of Mr. Taylor. 

Mr. N. S. McGowan, Professor of Agrieultiue, Sabour College, 
has been appointed to officiate as Principal of the College during 
the absence on privilege leave of Mr. Taylor. 

4«% 

The services of Mr. B. A. Collins, Begistrar of Co-oprative 
Soeioties, Bibar and Orissa, and Controller of Munitions, Bihar 
and Orissa Circle, are placed temporarily at the diBjjosal of the 
Government .of India, Indian Munitions Board. 
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Mr. R. W. D. Willoughby, I.C.S., Registrar, Co-operative 
Societies, United Provinces, has reverted as Deputy Commissioner, 
Second Grade, and has been posted to Kheri. 

Shaikh Maqbul Husain, Khan Bahadur, C.I.E., Joint Regis¬ 
trar, Co-operative Societies, United Provinces, officiates as Registrar, 
i)ice Mr. R. W. D. Willoughby. 

* * 

Mr. H. M. Leake, Economic Botanist to Government, United 
i*rovin(!es, and Officnating Principal, Agricultural College, Cawnpur, 
was granted privilege leave for 20 days with effect from the 
afternoon of 10th .June, 1918. 

He « 

Mr. Jatindra Nath Sen, M.A., P.C.S., Supernumerary 
Agricultural Chemist, on special duty at Cawnpur, was granted 
privilege leave fbr one month and 13 days with effect from the 
forenoon of 3rd April, 1918. 

# 

* * 

Mr. a. W. Fremantle, formerly Principal, Agricultural 
(College, Cawnpur, has been permitted to retire from the Indian 
Agricultural Service. 

♦ # 

The work of the Punjab Department of Agriculture has 
Increased so much that a second Director has been sanctioned for 
the jH'riod of the war. The Hon’ble Mr. C. A. H. Townsend, who 
was the Director of Agriculture and Industries of the Province, 
has made over the Agriculturcal Section to Mr. E. A. Joseph, 
I.C.S., and retains the portfolio of Industries himself. 


Mr. G. Evans, Deputy Director of Agriculture, Central Pro¬ 
vinces, has proceeded to Mesopotamia on special duty in connection 
with the development of agricultural resources there; . 
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Mr. C. P. Mayadas, Assistant Director of Agriculture, Southern 
Circle, Nagpur, is transferred in the same capacity to the Western 
Circle, Akola. 

The services of Mr. T. Couper, M.A., Director of 

Apiculture, Burma, have been placed at the disjwsal of llis Kxtad- 
lency the Commander-iu-Chief. 

Mr. A. E. English, C.I.E., I.C.S., Commissioner on spocual 
duty, is placed in charge of the current duties of the Oftico of 
Director of Agriculture, Burma, iji addition to his own, viW Mr. 
T. Couper. 

The Local Gk)vernmont has also directed him to assist the 
Ilegistrar, Co-operative Societies, Burma, in addition to his otluu- 
duties, and has conferred upon him all powers of a liegistrar 
under the Act. 

* 

3|t 

The services of Mr. E. Thompstone, Deputy Director of 
Agriculture, Burma, are placed at the disposal of Tfis Excellency 
the Commander-in-Chief in India with effect from the 1st May, H)18. 

Mr. P. J. Warth, M.Sc., Agricultural Chemist, who was 
appointed Assistant Commandant of Military Police last Maicli, lias 
temporarily reverted to the Agricultural Department and is 
appointed to officiate as Deputy Director of Agriciilfiire, tv'w Mr. 
Thompstone. 

♦ * 

The services of Maung Ba Gyaw, Temj)orary Engineer, 
Public Works Department, who was appointed as an Agricultural 
Engineer, Burma, have been re-transferred to the Public Works 
Department of the Province with effect from the 17th May, 
1918. 

41 

« * 

The following officers have been appointed to serve on the 
Pood-stuffs Sub-Committee of the Central Transport and Pood-stuffs 
Board formed at the headquarters of the Government of India 
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and presided over by the Hon’ble Sir Claude Hill, Member-in- 
Charge of the Department of Revenue and Agriculture:— 

(1) Mr. E. A. Joseph, I.C.S., Director of Agriculture, Punjab; 

(2) Mr. G. S. Henderson, Imperial Agriculturist, Pusa. 

In addition to these the Agricultural Adviser to the Govern¬ 
ment of India will be co-opted on this Sub-Conunittee and that 
on Transport as occasion requires. 

2. The functions of the Board will be to co-ordinate information 
and to suggest measures relative to the more efficient exploitation of 
India’s resources in the matter of animal and mechanical transport 
and to collate information and advise the Government as to the 
measures calculated to develop the production of food-stufis, to 
encourage local consumption of local products, and generally 
inculcate economy of resources in all directions. 



iltVMtVS. 




A Handbook o{ Nature Study and Simple Agricultural Teaching for 
the Primary Schools ol Burma. - By E. Thomi*stone, B. He ., 
Deputy Director of Agricultuie, Burma. Bp. xi 1- 270 
with 116 illustrations. (London: D)ngmaiis, arceii & (V».) 
Price Ks. 2-8. 

We congratulate Mr. Tliompstoiie on this handbook of naiiuo 
study and simple agricultural teaching. Desigiicd for the I'limary 
schools of Burma, it provides a model which should be easily adaj)t- 
able for other provinces of India, and the load having been given, wo 
hope that agricultural officers in other provinces will follow the ex¬ 
ample set by Mr. Thompstoiio. The non-existence of suitable text¬ 
books is the greatest handicap to the advance of agricultural educa¬ 
tion in our primary and middle schools. An effort must be made 
remove this obstacle, for it is slowly but surely being borne in upon 
us that, if we are to make any impression on the agriculture of tins 
country, it must be by the spread of general isducution amongst Mm; 
agricultural classes, and that to popularize such education it must 
have an agricultural tinge or bias. 

In bis preface the author clearly expresses his aims. Tins 
book,” he writes, “ is intended to be the moans of— 

(а) imparting to both teacher and pupil some knowledge of 

elementary agriculture and its importance ; 

(б) opening up to them some understanding of j)iant and 

animal life—giving them an insight into some of the 
fields of study—and of creating in them an interest 
in the common natural objects around them ; 

(c) instructing teachers how to give Nature Study lessons 
in a more life-like maimer than that in which ‘ object 
, lessons * are now given in schools.” 

( 665 ) 
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The book opens with some very useful advice to teachers, notes 
oil eijuipmentj and some practical suggestions for studies. The 
main work is divided into sections dealing with plant-life, soils, 
crops, trees, birds, and insects. The language is simple, and each 
chapter ends with some practical instructions to teachers, which 
should considerably lighten the task of imparting knowledge. 
Finally the }x)ok is copiously illustrated. 

Mr. Thompstone has given us a text-book which should serve 
as a useful model and should act as a powerful stimulus to Nature 
Study ill the province of Burma, with particular reference to which 
it has been written.—[J. M.] 


The High Price of Sugar and How to Reduce it.—By Harold Hamel 
Smith. Pj). o4. (London: Bale, Sons & Danielsson, Ltd., 
Oxford House, 83-91, Great Titchfield Street, W.) Price 
l.s. net. 

This booklet deals with the prod notion within the British Empire, 
and more especially throughout India and the West Indies, of cane 
sugar which is a necessary article of food. ’'Fhe author points 
out that an increase in the production of this commodity can be 
brought about by fostering the growth of the sugar beet in the 
United Kingdom, but mainly by increasing the area and pro¬ 
ductivity of the cane-sugar-bearing lands in the Empire generally. 
IE the British Empire in future is to be—and this war has shown us 
pretty plainly that she must be—-self-supporting as regards her sup¬ 
plies of sugar it is necessary that not only should there be an increase 
in the area under cane, but also intensive methods must be applied. 
Ihe actual or possible acreage available in the whole British Empire 
for this crop is roughly 5 j million acres, and the average output oi 
sugar per acre is barely 1^ tons. Compare this out-turn with that in 
Java where 4 tons 6 cwt. of white sugar per acre is a normal thing, 
and then realize what scope there is for improvement in the British 
Empire. At present the world’s shortage of sugar on account of 
the stoppage of beet sugar from enemy countries is about 2 million 
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tbns. Given that we make it possible to get 2 t<»ns of white sugar 
from an acre of cane, the 6^ million acres within the whole British 
Empire should suffice not only to make good this deficiency but 
also to dominate the sugar market of the world. 

The question now arises whether improvements are |H)ssible in 
the existing sugar industry in India with which we are most ron- 
cerned. It can be said, without fear of contradictum, that if imj>roved 
methods of cultivation inciuding better manuring are adoj)tcd, and 
the huge losses which now take place in the manufacturing prociess 
in this country bo cut, the total amount of sugar ])roduced will 
make India not only free from her dependence on Java and 
Mauritius but also enable her to export some quantity. While 
we believe that, with the better varieties of cane being evolved 
by Dr. Barber at the Cane-breeding Station, Coimbatore, improved 
cultivation and the employment of less wasteful methods td 
extraction of juice and its conversion into sugar, there is every 
hope of establishing a successful sugar industry on a sound basis 
in India, we differ from the writer in the Louisiana PUmtefi 
quoted on page 17 of this booklet, that “ the future of India lies 
for the present in the conversion of the sugar industry from 
the old farm crop with its soft gar sugar to a delivery of the 
necessary millions of tons of sugarcane to great («ntral factories 
to be turned out there as piue sugars—^white and nearly white.” 
To any one acquainted with the local conditions this will at 
once be written down as impracticable in a large number of cases. 
India consumes not only white sugar but also gm. While we agro«< 
that the production of white sugar requires specially to be fostered, 
and there is plenty of scope for it, wo must not lose sight of the 
existing gur industry which is also capable of considerable 
improvement. The two should in fact continue to exist side 
by side on account of India’s peculiar requirements. Under 
expert guidance and proper organization they will materially help 
each other. . But we need proper guidance from those best qualified 
to do I so, and India should not allow the present opportunity 
to slip, as thia is the most favourable time to put her house in 
order. Once it is clearly realized that the differences in the 
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vaxious provinces in India regarding climate, crushing sefison, 
accjuisition of land, etc., are very similar, to those existing 
between, say, Louisiana and Cuba and Java, and that each 
province should pick out its counterpart abroad and religiously 
scrutinise its methods, then much work aud waste of time will 
be saved and a material advance will accrue. India looks to the 
Government and the Agricultural Departments to point the 
way, so that capital may be attracted to this most important 
industry, and we welcome this publication as directing public 
attention to the possibility of developing the industry in this 
country at a time when the circumstances emphasize the necessity 
of increasing the output of this commodity in the Empire 
itself, so as to avoid the repetition of a similar e^erienco in 
futuie.-[M. VV. S.] 

* 

* * . 

A Survey ol the Madras Dairy Trade.—^By A. Carbuth, Deputy 
Director of Agriculture, Live Stock, Madras. Department of 
Agriculture, Madras, Vol. IV, Bulletin No. 73, Printed at the 
Government Press, Madras. Price As. 8 or 9d. 

In Part I of this brochure, Mr. Carruth gives a lucid word-picture 
of the disgusting conditions under which milk which is sold to 
the general public in Madras is produced. It is quite evident 
that the writer found it difficult to restrict himself to ordinarv 
everyday language in describing the state of the Madras cattle 
yards, and the following expression used in page 2 will convey 
some idea of the author’s view of the conditions as be saw 
them:— 

“ One wonders that animals can live under such conditions, 
and that it is possible for any Consumer of milk to escape being 
stricken by disease.” 

In Part II the methods of pulking and cleansing milk vessels 
are described, and here also a sorry tale is told, everything being 
done jlist as it ought nut to bo don6, and the essentials of common 
cleanliness entirely lost sight of. 
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Part -III deals with the ocononiic aspect of milk production as 
practised in Madras, and the author is to be congratulated on tlie 
very thorough and businesslike manner in which he has tackled this 
question. It is notable that in Madras where cows are nuue in 
evidence as milk producers than in Bombay, the bulTfalo proves a 
more profitable animal than the cow even on the basis of milk ])ro- 
duction for sale as fresh milk—that is, loa\ing out of ac(!oimt the 
extra butter fat contents of the buffalo’s milk. The carefully 
compiled statistics given in this part of the pamplilet prove tliat the 
dairy industry in Madras is in a hojwlosa muddle f?om the 
commercial as well as the sanitary standpoint. 

In the next chapter dealing with the quality of tlin milk sold, 
Mr. Carruth exposes the evils of the common Indian practice of 
driving the cow from door to door and milking at each ciistomc^r's 
residence only that quantity which the purchaser requires. Tn 
describing the rounds of one particular cow, he shows that the first 
customer visited, who of course got the foremilk, was supplied witli 
milk containing 1*8 per cent, of butter fat, whilst the last customer 
on the same round, who presumably paid the same price as the first, 
was given milk with 9 per cent, of fat. 

The analyses given of milk actually purchased in tlie bazaar 
practically all diow heavy adulteration, and here again the deplor¬ 
able state of the industry is illustrated this time in a form which is 
of immense interest to the general public, as the figures prove the 
practical impossibility of obtaining pure milk in Madras. 

Part V deals with the economic effect of the adulleration 
practised, and it is somewhat remarkable that even after allowing for 
the e:^ra revenue from added water, the cow is still an unprofitable 
milk producer in Madras. 

Chapter VI deals with the quantity of milk produced in Madras, 
and in the following chapter the author touches briefly on the cattle 
breeding problem in that city. 

Li the concluding general note the position generally is sum¬ 
marized, and the author does not attempt to solve the problem 
in detail, ashe wisely states that this will require much thinking 
out. 
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The publication is perhaps the most concise and practical 
statement of the position of the dairy industry whicb has yet been 
published in India, and although it particularly deals with Madras, 
unfortimately like conditions exist to a greater or lesser extent in 
most of our large cities, and a study of the facts published and con¬ 
clusions drawn will repay any one interested in the milk problem or 
the dairy industry generally. In the interests of the industry, it is 
to be hoped that Mr. Carruth will in due coiuse publish the result 
of his “ thinking out ” the remedies. As this pamphlet ^ows, he 
has thoroughly grasped the present situation, and having correctly 
diagnosed the disease, he is in the proper position to prescribe the 
cure.—[Wm. S.] 

Establishment and Management of the Dairy Farm.—By Eao Bahadur 

G. K. Kelkar. Bombay Department of Agriculture Bulletin 

No. 86 of 1917. 

The title of the pamphlet claims a good deal more than could 
possibly be condensed into a brochure of this size, and it may therefore 
bo looked upon as hints relative to the establishment and manage¬ 
ment of a dairy farm in Western India. Throughout the booklet 
Mr. Kelkar is very brief, and in his attempt to condense the infor¬ 
mation to be imparted, in some cases omits important factors bearing 
upon the point he is discussing. Chapter I introduces the subject, 
and in Chapter II points to lie considered before starting a dairy 
farm are discussed. Here Mr. Kelkar is on the right lines in advo¬ 
cating the production of city dairy supplies remote from ircban 
areas where land and fodder are cheaper and where much * better 
sanitary conditions exist, but unfortunately he does not touch on 
the problem of transit; it is somewhat vague to state that the farm 
must be situated somewhere near a big city or town. Does he mean 
within 20 miles or within 300 miles, as* given proper transit facilities, 
fresh milk, cream, and butter cau be produced at either distance 
and sold fresh daily in any of our big cities. 

In the third chapter Professor Kelkar gives some very interest¬ 
ing figures as to average weights, prices and yields of various classes 
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of dairy cattle known in the Western Presidency. Iliose figures 
are accurate and may be taken as a sure guide by the prospective 
dairy farmers. Mr. Kelkar very wisely refrains from mentioning the 
“ so many seers per day ’* cow which we hear so mu‘*h about, but 
gives average yearly rotmns. 

The various points to be noted in selecting the various cJasst^s 
of cattle are carefully described, but here again, Mr. Kelkar 
is too brief. He dismisses the vital subject of tlie importance of 
the sire in the herd with three brief lines. Indian dairymen, if 
ever they are to do anything to improve the dairy breeds of the 
country, must realize above all thijigs the imp<irtance of breeding 
only from a first-class sire. A cow only produces, say, 8 calves in 
a lifetime. A stud bull may sire 300 to 400. 

In closing Chapter Ill, reference is made to crossing Indian 
(!attle with imported sires, and it would have added to the value of 
this publication if the autlior had dealt with the advantages 
and disadvantages of this system from the [ndiaii point of 
view. 

Chapter IV gives a deal of useful information concerning tlie 
buildings required on a modern dairy, and a plan is appended showing 
the lay-out of a dairy farm, giving the relative position of <'ne building 
to another. It would have been advantageous if a few large-scale 
sketches showing details of construction, (tross-sections of dilTeroni 
types of cattle-sheds, etc., had been given. Working drawijigs 
could not very easily be prepared from the information 
provided. 

In Chapter V the important subject of feeding is dealt with 
on sound lines, but the great importance of feeding always a propor¬ 
tion of green fodder to cattle in milk is dismissed with a line. In 
an appendix (C) referred to in this chapter a .scheme for the pro¬ 
duction of a continuous supply of green fodder for a milking herd 
is given, and it is surprising in view of latter-day results to find no 

mention of Rhodes grass in this. 

Chapter VI deals with the care of animals, and the ration 
recommended for calf-rearing seems somewhat meagre. In this 
chapter it would seem that the author mi^t with advantage haye said 
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somflthing about the very important point of weaning calves at 
birth and milking the clam without the presence of the calf. 

Giapter VII is headed “ Milk products,” and deals with milk, 
its production and distribution, cream, butter, ghi, and various 
Indian food preparations made from milk. It is a pity the author 
does not emphasize the importance of correct cream ripening in 
connection with butter-making; this is vastly important in India 
whore so much inferior butter is made from over-ripe cream. 

Chiipter VIIIdisposes of that all-important subject “Cleanli¬ 
ness in the dairy,” and in it the author docs not even mention 
the value and importance of scalding utensils, etc.^with live steam. 

Cliapter IX outlines the establishment necessary for a dairy 
of a certain size. 

Chapter X gives correct and useful information as to records 
which should be kept, and in the following chapter a complete and 
useful list is given of the requisite plant, utensils, and furnishings 
for a dairy of a certain size. 

In Chapter XII the author summarizes what ho terms the 
business aspect of the dairy industry, and his figures will be found 
to bo a safe basis for working on in connection with the results to 
bo obtained from a milk-supplying dairy farm in the Deccan. 

In the appendices details of the forms recommended for use 
in keeping records, dimensions of buildings, list of cultivating 
implements, average yields of various classes of fodder, analyses 
of feeding stuffs, estimates of plant for a milk-collecting station, and 
other useful and carefully compiled information is given. 

Tlie Bulletin generally is practical and useful, and the pity is 
that Mr. Kelkar did not give the public the benefit of a little more 
of his undoubted knowledge of the subject.—[Wm. S.] 

W£ have received from the Department of Agriculture, Mysore, a 
Bulletin recently issued on the Cultivation of Areea Palm in that State. 

It is well known that next to the coconut, areea is economically 
the most important palm grown in India, almost every part of it 
faeii^ used in one form or another, Hie tree is practically confined 
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to India, Burma, and the Malay Peninsula and Archipelago, and 
from this area the world’s demand for areca-nut is supplied. The 
total area under it in Mystire is nearly 42,500 acres, and the value of 
the crop is approximately 64 lakhs. The Bulletin gives useful 
information regarding the cultivation, manuring, and harvesting of 
the crop as also its diseases and pests. Experiments with a view 
to improving the quality and quantity of the crop by manuring and 
selection work are in progress on the Marthur farm, and as the yields 
vary from 10 maunds in Bangalore to 40 to SOmauuds in the bettor 
gardens in Bhimoga, there seems plenty of scope for improvement 
in the crop. 

This Bulletin is the first of a series in which it is ]>roposed to 
discuss the present position and future possibilities of the more 
important crops of the State. This lino of work is most useful, and 
we commend it to the notice of the Agricultural De])artmonts in 
British India, for an accurate survey of existing agricultural con¬ 
ditions must precede any improvements of value.— [Editor.] 

The Mysore Agricultural Calendar for 1918 maintains the standard 
of its previous issues. Though quite a small publicaition of 64 
pages, it contains a. lot of useful information. The opening 
pages give a list of the full staff of the Department and a brief 
description of the depaitmeiital farms and their work, in which 
we notice the success of the Department's investigations on rtuft 
{Eleusine coretcatm) and sugarcane. Besides monthly notes, there 
are ten very useful and instructive articl»5S, among which thi)se on 
the Dairy Herd on the Ilebbal Farm and Beric-ulture in Mysore 
are of more than local interest. As the Calendar is alsf> issued in 
vernacular and the price is nominal (only an amia), there is likely 
to be a good demand for it among the classes for whose benefit it 
has been issued.— -[Editor.] 

Journal of the Indian Eeonomle Soelety, Vol. I, No. 1, March 1018, 

Bombay. Annual Subscription Rs. 5. 

We extend a welcome to this quarterly issued by the Indian 

Economic Society of Bombay. In the editorial foreword the object 

38 
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of the Journal has been defined as being—(1) to strive to 
stimulate and focus the energies and thoughts of all those persons 
who are interested in the promotion of the economic advancement 
(d the Indian i)eople, (2) to discuss from time to time problems 
coiuierning the economic development of the country, and (3) 
to assist in the formation and dissemination of correct views on all 
economic questions. 

In the section of Articles there are papers on (1) The Indian 
Budget for 1918-19, by Prof. Kale of the Fergusson College, Poona, 
(2) I'he Village in the Melting Pot, by Professor Gilbert Slater 
of Madras, (3) The Organization of Research in India, by 
Mr. Mazumdar, and (4) Capital and the Rate of Interest after the 
War, by Mr. M. J. Antia. 

Among these the two of particular interest to those connected 
with the agricultural development of India are the one on the 
village in the melting pot in which Prof. Gilbert Slater throws some 
new light on the important question of fragmentation and excessive 
subdivision of holdiiigs and the other on the organization of research 
in India by Mr. Mazumdar which is a powerful plea for the promotion 
and organization of scientific research in this country. We wonder 
whether Mr. Mazumdar is aware of the existence of the Board of 
Scientific; Advice in India which co-ordinates the work of Govern¬ 
ment Scientific Departments in India or the Board of Agriculture 
which does the same work for Agricultural Departments in 
this c;ountTy, as we find no reference to them in the article 
at all. 

The next section is devoted to notes on (1) Railway Nationaliza¬ 
tion, (2) Indian Companies Restriction Act, (3) The Bombay Rent 
Act, (4) Treasury Bills, (5) Gold Mint, (6) War Finance and Transfer 
of Funds, and (7) The Bombay Revised Financial Statement. 
These are followed by a review article on “ Mr. Russell and the 
Rec;onstruction of Society ” which is interesting reading. 

The concession granted to bond fide students in the matter of 
subscription (Rs. 3 instead of Rs. 6) is substantial and will, we hope, 
be availed of by students who have taken up Economics as their 
subject in the University.— [Editor.] 
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We have received from the Grihasiha Ihiblisbii^' Ifouw of 
Calcutta a brochure on the Anatomy of Silkworm and Moth by 
Mr. M. N. De, Sericultural Assistant, Agricultural Ihmvrch Insti¬ 
tute^ Pusa. It is a booklet of 25 pages in all, with nine loxt 
figures. As its name implies, it gives a description of the four st ages 
^gg. iMW. pupa, and moth), as also the iuternal ,md exteruaJ orgaiu., 
oI the species Bomtyyx mori. The price is As. 6.—lEotlOB.] 
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HANDLING YOUNG STOCK. 


To THE EdITOH, 

The AifricfiMural Journal of India. 


Sir, 

My expelieiicc in India is entirely in aeeord with the view 
expressed by Mr. Ji..Cecil Wood in his letter in the current issue of 

voiir Journal.^ 

« 

One of the most necessary characteristics in :i milch-cow is 
that ol docility, and I have found that in order to rear milking stock 
with this quality it is essential that the animals should be tied up 
and fed by hand daily, practically from birth. In the Military 
Dairy Farms we use different breeds of Indian dairy cattle and 
lind this practice beneficial with all. 


Poona: 

A^ml 10, 1918. 


Yours faithfully, 
W. Smith. 


DENSITY OF INDIAN COTTON BALES. 

To THE Editor, 

The Agriculltmil Jowmd of India. 

Sir, 

Professor Todd® is legally right when he says no mention is 
made on page 120 of Indian bales. The })ook is entitled “ The 
World's Cotton Crops ” and deals mainly with the economic side. 


* Tht Ayrtcvlittrul Journal of India, vol. XllI, part II, p. 3ttS. 
loc, cH, 
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Any one reading it and trying to lorm “ impres;iioHs " would certainly 
think the Egyptian system of baling and pressing is tlio best in the 
world. India gets no praise anywhere. I would draw attention. 
e.g,, to page 20 where it is stated that “ bad handling of the U)it 
and seed in picking and afiertoards have degraded Indian cotton 
to the lowest position in the cotton-growing world.” I sliouM 
not have mentioned this book except for the fact that Professor 
Todd has been in India since it was written and has lectured 
on Indian cotton before the Society of Arts, without however 
drawing any attention to “ pressing ” and “ baling,” which is one 
item at least in which most parts of India arc ahead of the rest of the 
world. 

Lyallpur: Yours faithfully, 

Jmmary, 1918 . W. Roberts. 


THE PROBLEM OF SUGAR MANUFACTURE IN INDIA. 

Mr. A. E. Jordan has sent us a further contribution on this 
subject for publication. His letter and Mr. Wynne Sayer’s reply 
thereto have been held over till October on account of pressure 
on our space.— [Editor.] 



NEW BOOKS 


ON AOBICOLTUEK AND ALLIED SUBJECTS 

•» _ 

The Future of Our Agriculture, by Henry W. Wolff. (London: P. S. 

King and Son.) Price 12 s. Qd. net. 

Manual of Milk Products, by William A. Stocking, Professor of 
Dairy Industry at Cornell University. Illustrated. (London : 
Macmillan & Co., Ltd.) Price 10 s. Qd. net. 

Late Cabbage from Seed until Harvest: also Seed Kaising, by E. N. 
Heed. Pp. nil+ 131. (New York: J. Wiley & Sons, Jnc. ; 
London: Chapman & Hall, Ltd.) Price 6s. net. 

Greenhouses : Their Construction and Equipment, by W. J. Wright. 
Pp. xvi + 269. (New York: Orange Judd Co. ; London : 
Kegan Paul & Co., Ltd.) Price 1.60 dollars net. 

Food and Garden, by H. A. Day. (London: Methuen & 
Co.) 

The Principles and Practice of Pruning, by M. G. Kains. 
Pp. XXV + 420. (New York: Orarge Judd Co.) Price 2 dollars 
net. 

The Scientist’s lleference Book and Diary—^ 20 th issue for 1918. 
(Manchester : Messrs. Jas. Wooley, Sons & Co., Ltd.) Price 
2s. Qd. 

A Laboratory Manual of Farm Machinery, by F. A. Wirt. 
Pp. xxii4-162. (New York: J. Wiley & Sons, Inc.*; London: 
Chapman & Hall, Ltd.) Price 65 . net. 

liquid Fuels for Internal Combustion Engines, by H. Moore. 
Pp. XV+ 200. (l/}iidon: Crosby Lockwood & Son.) Price 
125. Qd. net. 
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Allen’s Commercial Organic Analysis. Fourth Edition, eiil holy 
re-written. Vol. IX. Edited by W. A. Davis. With Index 
for aU the Volumes. Pp. xviii-|-836. (Dmdon: J. &. A. 
Churchill.) Price 30s. net. 

The Chemistry of Farm Practice, by S. E. Keitt. J’p. xii-i-253. 
(New York: J. Wiley & Sons, Ltd., Inc.; London : (’hapman 
& Hall, Ltd.) Price 6s. net. 

A Course in Food Analysis, by Dr. A. L. Winton. Pj). ix + 252. 
(New York : J. Wiley & Sons, Inc. ; London : Chapinun &Hall, 
Ltd.) Price 7s. net. 

Principles and Practice of Milk Hygiene, by Professor L. A. Klein. 
Pp. x-j-329. (Philadelphia k London: J. B. Lippincott Co.) 
Price 12s. 6<f. net. 

Annual Keports on the Progress of Chemistry for 1917. Issued l>y 
the Chemical Society. Vol. XIV. Pj). ix-[-264. (London: 
Gurney & Jackson.) Price 4s. Gd. net. 

The Organism as a Whole from a Physico-chemical Viewpoint, by 
Dr. Jacques Loeb. Pp. x-t-379. (New York and London: 
G. P. Putnam’s Sons.) Price 2.50 dollars. 

The Wonders of Instinct, by J. H. Fabre. Translated by A. 
Teixeira de Mattos and B. Miall. Pp. 320. (London: 
T. Fisher Unwin, Ltd.) Price 10s. 6d. net. 

Insects of Economic Importance : Outlines of Dudures in E(;oi)omic 
Entomology, by Glenn W. Heiric, Professor of Economic 
Entomology, Cornell University. (London : Macmillan & Co., 
Ltd.) Price 5s. Gd. net. 

School Entomology, by E. D. Sanderson and L. M. Peaks, 
Pp. vii-f356. (New York : J. Wiley & Sons, Inc.; London ; 
Chapman & Hall, Ltd.) Price 7s. net. 

Kustic Sounds and other Studies in Literature and Natural History, 
by Sir Francis Darwin. (London: John Murray.) Price 
6s. net. 

Secrets of Earth and Sea, by Sir Ray Lankester. (London: 
Methuen & Co.) 
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A Text-Book of Mycology and Plant Pathology, by John 
W. Harslibergei, Ph.D., Professor of. Botany, University of 
Pennsylvania. (London: J. & A. Chmcbill.) Price 16«. net. 

Soil Biology, by Dr. A. L. Whiting. Pp. ix-f 143. (Now York: 
J. Wiley & Sons, Inc.; London: Chapman & Hall, Ltd.) 
Price Os. net. 

Originality : A Popular Study of the Creative Mind, by T. S. 
Knowlson. Pp. xvi-}-304. (London: T. W. Laurie, Ltd.) 
Price 15s. net. 

Lectures on the Principles of Symmetry and its Application in all 
Natural Sciences, by Professor P. M. Jaeger. Pp. xii4-333. 
(Amsterdam : “ Elsevier ” Publishing Co.) 

The Electron : Its Isolation and Measurement and the Determination 
of some of its Properties, by Professor R. A. Millikan. (Uni¬ 
versity of Chicago Science Series.) Pp. xii-i-268. (Chicago, III: 
University of Chicago Press; London: Cambridge University 
Press.) Price 1.50 dollars net. 

Veterinary First Aid and Horsemastership in the Service, by Major 

H. .J. Axe, Army Veterinary Corps. Pp. 484. (Allahabad : 
The Pioneer Press.) Price Rs. 6. 

Veterinary Obstetrics, by Professor W. L. Williams, New York 
State Veterinary College. Pp. xiv+637. (Ithaca: Published 
by the Author.) Price 6 dollars. 

Strangeways’ Veterinary Anatomy, revised and edited by 

I. Vaughan, Tenth Edition. (Edinburgh : W. Green & Son.) 
Price £l 4s. 

Essentials of Veterinary Physiology, by D. Noel Paton. Second 
Edition, revised and enlarged. (Edinburgh : W. Green & 
Son.) Price l‘2s. net. 

Practical Bacteriology, Microbiology and Serum Therapy 
(Medical and Veterinary), by A. Besson. Translated and 
adapted from the Fifth French Edition by H. J. Hutchens. 
(Loudon : Longmans Green & Co.) Price 37s. Qd. net. 
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Oliuical Veterinary Medicine and Surgery, by P. J. I'adiot, Professju- 
of Surgery at the Veterinary School of Alfort, 'rranslated, 
edited and supplemented with 49 new articles and 34 illustra¬ 
tions by Jno. A. \V. Dollar, M.R.C.V.S., F.U.S.K. Pp. iJiu. 
(London: Gay & Hancock, Ltd.) Price 15.s’. net. 

Diseases of Cattle, Sheep, Goats and Swine, l)y G. Mos.su, J*roles.sor 
at the Veterinary College of Alfort and Jno. A. W. Dollar. 
M.R.C.V.S., F.R.S.E., M.R.T. Pp. 785. Price ‘25s. net. 

The Camel and Its Diseases, being Xotes for Wterin.arv Surgeons 
and Commandants of Camel Corps, by H. E. Cross, M.U.tW.S., 
D.V.H., A.Sc. Pp. 148 with 48 illiLstrations. (Ijondoii : 
Bailliere, Tindall & Cox.) Price os. net. 

The following publications have been issued by the rni])erial 
Department of Agriculture since our last issue 

Special Indian Science Congress Number of the AyricuUnrul 
Journal of India^ 1918. Price Rs. 2 or 3.s*. 

Some Camel-feeding Experiments, by H. E. (Voss, M.R.C!.V.S., 
D.V.H., A.Sc. Price As. 2 or 3d. {Pitsa Af/ricultural Research 
Institute Bulletin No. 77.) 
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THE ORGANIZATION OF AGRICULTURAL 
RESEARCH IN INDIA. 

BY 

H. M. LEAKE, M.A.. F.L.S., 

Boonomic Botanist to OovernmeM and Principal, Agrici/lttiral CoUefje, 

(Jawnpore. 

I 

There is only one way of approaching problems of organization 
and that is through a clear appreciation of the object to bo achieved. 
Organization usually assists, but, where it cannot do so, at least it 
should not retard, the attainment of that object; in other words, 
organization is merely a means to an end and not an end in itself. 
That may appear a trite and commonplace statementnevertheless, 
in spite of its truth, it is wonderful how frequently we find that it is 
overlooked and in what a number of cases the real end is lost to view 
in the organization. There is a second generality, equally true but 
not, possibly, so self-evident at first sight; it is this: while organiza¬ 
tion is not, and cannot be, an end in itself, it can, and reasonably 
may be, an end for personal ambition. There is a third truth, sm) 
personal that it probably will never bo recognized as such; it is 
that no man is essential. Man will, for all time, continue to con¬ 
sider that his own line of endeavour, if not he himself, is the essential 
cog in the work of the world, the cog into which all others must be 
dovetailed. Organization is an essential cog, but no more than 
any other line of activity is it the main one in human progress. It 
is failure to mcognize the truth of these generalities and their 
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interdependence that is responsible for more disappointment, both 
personal, in stultified careers, and impersonal—if disappointment 
can be impersonal—in schemes abortive of any achievement, than 
bears contemplation. 

The subject I have set myself to discuss in this article is merely 
a Special case of the generalized problem of the relation of organiza¬ 
tion to the other factors essential to any scheme of development. 

t 

In this country research of any sort, and agricultural research in 
particular, if it is to be accomplished, is likely to remain, for some 
time to come, one of the functions of Government. The subject 
imrrowa jtself down, therefore, to a special aspect of that section 
of the subject in which the organization is represented by Govern¬ 
ment. It will assist us in our discussion of that special case if we 
are able to extract from a prior consideration of the main problem 
any general principles which we can then proceed to apply to our 
more particular object. 


II 

t 

The soundness of the deduction drawn from the three genera¬ 
lities just referred to is worth a few minutes’ consideration, since, if 
it be true, in the proof of its truth should lie the means of ascertaining 
the way in which this expenditure of misdirected energy can be 
avoided. I am afraid that, to reach the truth, we must penetrate 
somewhat deeply into a study of human nature and of the motives 
which actuate the average individual, and combine with this a con¬ 
sideration of the actual conditions under which the individual works 
and which provide a field for the play of those motives. Let us look 
at those motives first. It is a statement frequently made that man, 
in the abstract, is selfish, and it is easy to deny this statement and 
to point to instances of selflessness in proof of that denial. I think 
myself, the upholder of the original statement is not free from a 
confusion of thought and would fail, if asked, to define the meaning 
of the word selfish. In its literal sense it means a man wrapped 
up in himself, in its vulgar sense it is limited to the man whose 
primary consideration is the satisfaction of his own personal worldly 
desires. The distinction is, perhaps, subtle, but, nevertheless, 
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pregnant. We can probably all call to mind persons whose lives are 
spent in “good works,” the type who is always collecting subscrip¬ 
tions for desirable I use the word advisedly and in no sarcastic! 
manner—objects. We will probably refer to him as an unselfish 
person and with correctness, but in doing so we are using the wonl 
in the vulgar sense. The same person may be, in the. literal sense 
of the word, to the last degree selfish. I can call hi mind pcrstms 
so immersed in “ good works ” that they are unable to take oven a 
passing interest in matters affecting the future of the human race, 
perscins in whom the latest war news raises no trace of interest. Tt 
is possible, without questioning the “ goodness ’’ of their j^'ork and 
while still holding such persons in high esteem, to maintain that 
they are in a high degree selfish—wrapped up in self; to use an 
aphorism, in their very selfle&sness they are selfish. 1 think, then, 
that our original statement, that man is selfish, is generally true in 
the literal sense—I would go as far as to say he is veiy selfish- but 
T have sufficient faith in human nature as a whole to deny the truth 
of the statement in its vulgar sense. Burns was Jiot lacking in 
insight into human nature when he prayed the gods Uy give us the 
gift to see ourselves with the eyes of others. He might, T think, 
have gone further and asked that we might be given the converse 
gift—to see others with the eyes with which we would see ourselves. 
It is lack of that capacity, which we may sum up as the capacity of 
placing ourselves in other men’s shoes when we come to judge their 
actions and motives, it is selfishness in its literal sense, which 
I would place as one of the foundations on which the tnith (d our 
deduction is laid. 

We have now to examine the other side, the conditions under 
which men commonly work; and, if I am to make my meaning 
clear, I must enter into a short digression. Human endeavour may, 
for my present purpose, be divided into two classes, progiessive or 
constructive and retrogressive or destructive. I am not concerned 
with the latter, except in as far as it will explain the distinction 
between two forms of the former class. The incendiary, the house¬ 
breaker, are examples of types whose endeavour is destructive and 
is, therefore, in the interests of general humanity, kept constantly 
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under restraint. The exercise of such restraint absorbs the activities 
of a whole army, comprising a large section of the human race, whose 
endeavours are, therefore, not directly progressive. Nevertheless, 
in that such endeavour affords a check to retrogression, it is indirectly 
progressive. It differs from the truly progressive endeavour in that 
it is wasted—none the less surely wasted because it is necessary 
waste. Of such a nature are the labours of whole sections of Govern¬ 
ment, such as the aimy and law officials, and of the legal profession. 
And let me say at once, lest I may cause offence where none is 
intended, that it is possible to admire the individual effort, although 
it may be set in such channels, with as true an admiration as the 
truly constructive effort. I would yield to none in my admiration 
of the soldier fighting at the present moment in Flanders, and I would 
maintain his endeavour to be of the highest type although I hold 
it to be truly wasted. 

By any one who has studied books of evolution, from the 
Origin of Species and the Descent of Man onwards, the difficulty 
which exists in writing of such subjects as the struggle for existence 
without using expressions implying consciousness on the part of the 
individual will be appreciated. The same difficulty occurs here. 
It is difficult, if not impossible, to speak of these two types of con¬ 
structive endeavour without using words which imply a different 
plane, yet the transference of that implication to individual endeavour 
would be unjustified and unjustifiable. The form of endeavour 
which constitutes the basis of this article, research, is essentially 
constructive, and if it may sometimes be referred to in terms which 
appear to indicate that it is on a plane above others, it should be 
clearly understood that I desire to advance no such claim for it. It 
is, perhaps, the most purely constnictive of any form of endeavour, 
but to claim that the individual who practises it is, for that reason, 
in any sense a man apart, is, as I have, said, without justification. 

We can now return to the point from which we digressed, the 
conditions under which work is commonly conducted. The average 
individual is not free from the ordinary rules of life, and his actions 
are controlled by the necessity of making provision for himself and 
dependents. The direction of his endeavour is, therefore, usually 



OBQANIZATION OF AGRICULTURAL RESEARCH IN INDIA 687 

restricted by the necessity for such provision, lie is not a free 
agent and has to select the line of his endeavour umler the limita¬ 
tions so imposed. The man who is in a position to make a free 
choice is comparatively rare, and the man who is iii a position to 
develop to the full the results of his constructive endeavour is rarer 
still. Consider the case of the artisan. Some now dev'elopment, 
fraught with vast possibilities to the industry, may bo duo to his 
initiative. Yet he has not the means of developing its potentialities, 
he has to approach his employers to obtain the necessary means. 
The whip-liand is in this case with the employer, that is, tlie jirovidor 
of the organization. Even the man of independent means, if his 
personal bent takes him to active constructional work, will rarely 
bo in the position to develop the results of his endeavour to the 
full; his position is but little advanced beyond that of the artisan. 
Only in the rare case where both ability and means are combined 
in one person is the organizer not master of the situation, 'rhls 
case is so rare that it may be considered to be the exception 
that proves the rule and we can discard it from our present 
consideration. 

Let us revert to the original deduction and sec how the con¬ 
siderations just reviewed help us to understand its correctness, ff 
what I have said be true it follows that human endeavour, to reach 
a practical result, requires the combination of two factors usualiy 
centred in different individuals : one of these we may term orgam’za- 
tion, the second, initiative. It is a case of partnersliip which will 
develop the fullest results only when carried out under lull mutiuil 
recognition of the fact. But it is here that our earlier considerations 
have effect. It is rarely that we find the organizer and the initiator 
sufliciently selfless, in the sense I have defined, to enter into each other’s 
points of view to the extent necessary to develop that full mutual 
recognition. Each strives to emphasize the importance of his own 
contribution to the conunon stock, and it is that strife that leads to 
the abortive schemes and stultified careers which I have depicted 
as the result. Again let me not be misunderstood, I do not com¬ 
plain of that strife, it is the essence of human nature; it is the result, 
in part, of ambition, and the world would be a poor place if ambition 
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did not exist. But ambition stultifies itself if it is overweening and 
placed in a position to force its own demands : and it is frequently 
in such a position as between the organizer and the initiator for, as 
we have seen, the organizer has in general the whip-hand. 

What, then, is the true relation between these partners—^the 
organizer and the initiator—in constructive endeavour ? What is 
a fair division of the reward ? To come to a true decision on this 
matter is probably impossible. We are all of us, in our especial 
sphere, either one or the other, and, as I have said, probably none 
of us are sufficiently selfless to form a truly independent judgment. 
For myself I recognize I am sufficiently human to make the task an 
impossible one for me to attempt; T will merely remark that the 
only proof that the decision reached was a trae one would probably 
be its complete inacceptibility by all parties—an additional reason 
for refraining from making the attempt. Nevertheless it will be 
useful to consider briefly the main considerations which would enter 
into such an attempt. The initiator differs from the organizer in 
this respect that he possesses an asset he cannot lose, and it is this 
asset that forms his contribution to the partnership. If the pro¬ 
posal of the artisan proves on trial to be impracticable, he has still 
his hands and brains to work with and he is at least no worse off 
than before. The organizer on the other hand will, in such a case, 
lose all that makes his position as an organizer; lose, that is, his 
capacity for carrying on his trade. His material risk is the greater, 
and his share of the material reward should be proportionately 
large. Let us sum up our generalizations as far as we have travelled, 
and see how far they justify the deduction with which we started. 
We have seen that organization and initiative usually reside apart; 
we have also seen that they are complementary and that full achieve¬ 
ment is only possible when the two work harmoniously for the 
common end. The conditions, thus, are such as leave play for the 
essentially selfish character of human nature to develop an anta¬ 
gonism between the two which may end in personal disillusionment 
and abortive achievement. As we will see in the next section, 
economic development has been in the direction of increasing, instead 
of reducing, the antagonism. 
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III 

We have so far spoken of the two classes, of organizer and of 
initiator, as though they were individualities. This is not always 
the case, and we must see briefly what is the exact meaning to bo 
given to them. The actual organizer is, of necessity, an individual, 
but, with the evolution of constructive effort, economic dcvolopnioni. 
has been more and more in the direction of dissociating the second 
function we have ascribed to him, as provider of the moans. Start¬ 
ing frtim complete association we are able to recognize two stagos 
in the process of dissociation. 

We may illustrate the ca^ of complete association by the 
example of a small business developed from individual enterj)iis<5. 
The provider of the means, or capital, is an active participator in i.he 
business. In the first instance, this has arisen with a man of 
initiative who has not the means for the full development of liis 
initiative and who, therefore, takes as partner a man whose capital 
will, he thinks, supply the additional means required for this develop¬ 
ment. Here the interests of both the parties are so clearly (ioincident 
that the mutual settlement necessary for the best results is not 
difficult tt> arrive at. In such cases the organizer and provider of 
the means rarely oversteps reasonable limits ; by doing so he would 
too clearly be slaying the goose that laid the golden egg. 

The first stage in the dissociation is the limited liability 
company. The organizer here is the managing director, but the 
power resulting from the provision of the means lias largely passed 
to the shareholder whose interests he has to keep in the forefront if 
he is to maintain his position. He is, therefore, compelled to study 
to obtain the initiative from the employees at the cheapest price pos¬ 
sible, and in the success with which he does this arc his own prospects 
bound up. The interests of organization and initiation are here 
divorced, nevertheless the necessity for maintaining the efficiency 
of the business, which is dependent on the employees’ initiative, 
prevents matters being carried too far. The connection between the 
goose and the egg is still sufficiently apparent to prevent a complete 
divorce between the two being attempted. Some indication of how 
far this dissociation will result in attempts at such a divorce is given 
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by the frequency of labour disputes, which are merely the employees’ 
use of their most powerful method of appeal from the personal 
organizer to the relatively impersonal holder of the power. 

The second stage is more complex, and is found in those cases 
where Government acts as direct employer. Here we must 
distinguish between the two sections of Government employees, that 
devoted to the limitation of destructive activities and that directly 
constructive. In the following remarks reference is only made to the 
latter. In theory this case does not diSer in essence from the last, 
but in practice the difference is great. The Government official, 
or administrator, is here the counterpart of the managing agent, 
while the shareholder is represented by the general tax-paying 
public; but, in that it is one of the chief functions of Government’s 
constructive policy to undertake schemes which private enterprise, 
either from their magnitude or from the indirectness of the return, 
cannot be ejected to entertain, the general public has not that 
same direct ffnancial interest in the result of the enterprise that 
the dividend gives to the shareholder, nor has the administrator 
the same direct incentive as the managing agent to develop efficiency. 
While, therefore, this stage is the direct antithesis of our original 
starting point, in that the divorce between the interests of the 
organizer and the initiator is complete, it, in practice, agrees with 
those conditions in that only two parties are concerned. The 
difference lies in this, that while it was to the organizer’s direct 
personal advantage to develop efficient initiative, it is now no longer 
so. The divorce between the goose and the egg is complete. In the 
absence of any means of testing the quality of the egg it is no longer 
essential to keep the goose, and a parrot, which has learned to call 
itself a goose, would serve the purpose equally well, and might prove 
more amenable. 

Power and organization are, thus, reunited in one hand, but 
under conditions which have removed the restraint previously 
imposed on its use. Appeal Ues, in theory, to the tax-payer but, 
even in a democratic country, he is too nebulous an iadividuality 
to make that appeal practically available. In practice appeal is 
to the administrator who thus occupies the position of judge and 
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advocate in his own cause. He possesses one further advantage; 
we have seen that the organizer’s main claim to the larger share of 
the spoil rests in the fact that he bears the greater |^K>rtioi\ of the 
risk. In the case of the managing director this is only partly true 
since a major portion of the risk is transferred to the shareholder, 
while in the case of the administrator the risk is entirely j-emoved. 
There is, on this account, no longer any justification for preferential 
treatment, the grounds for which must be sought elsewhere. 1 
have not raised this point with any view to setting fortli a case for 
equality of treatment between the administrator and the initiator 
in the matter of pay, prospects and such like. The above is only 
one of the arguments which would have tt) be considei-cd in a qiuv^- 
tion which is entirely outside our present puipose. My present object 
is to give as accurate a statement as I can of the conditions which 
obtain in Government service, and those conditions, as far as we 
have considered them, indicate the position of the administrator to 
possess all the advantages but none of the restraints which wo see 
have regulated the relations between the organizer and the initiator 
in the conditions existing in the other stages wo liave cfuisidered; 
they are, thus, conditions under which the play for the development 
of the essentially selfish character of human nature is enormously 
increased. 

If this be a true picture, I will be asked why it is that Govern¬ 
ment obtains the services of men for that class of work involvmg 
initiative. The answer is twofold : in the first phice, to take the 
material aspect. Government service offers advantages such as 
freedom from the fear of loss of employment, regularity ol jmy, and 
pension, which have a certain attraction for the average individual; 
in the second place, I take the very fact that Go Vermuent does obtain 
such service as a proof of the limits of this selfishness and as a 
justification of my faith in human nature as a whole. Nev^ertheless 
the first reasons given are ones that appeal to the unambitious, to 
the man whose chief desire is to live in contented case. From U>th 
points of view no premium is placed on efficiency, and T, for one, 
hold it true that Government agency can never attain the efficiency 
of private enterprise. 
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That appears to me to be the inevitable oonclusion to which 
OUT discussion has led us, and, disquieting though it may be and 
coming as it may in the nature of a shock to some of us, nothing 
will be gained by ignoring it; in fact it is only by its full recognition 
and by acceptance of the consequences involved that we shall be in 
a position to discover how its effects are to be minimized and the 
best results obtained. 


IV 

We are now in a position to approach our main subject and to 
see how, in the light of this discussion, the conditions offered by 
Government service affect that particular form of initiative to which 
the name of research has been given. T have already had the 
temerity to refer to research as the most purely constructive form 
of human endeavour. As read with its context, that statement 
requires no justification but it may require explanation. The 
essential features will be brought out by a rough comparison between 
the work of the'person engaged in research and that of the artisan. 
The latter produces something tangible, something which satisfies 
some of the needs or desires of man, something which is perishable. 
The result of the work of the former is an increase of general knowl¬ 
edge, an extension of our knowledge into the realms of the unknown ; 
and to this extent the result is imperishable. That is the broad 
distinction, but between the two lies a large field of endeavour 
which belongs entirely neither to one class nor the other, a field of 
reseMch definitely undertaken with a view to the attainment of 
some practical end. A very large proportion of the research work, 
and especially of that undertaken on behalf of Government, is of 
that nature. The distinction between these two classes of research 
which, for brevity, we may term pure and applied, is largely a matter 
of degree but is important. It is, for instance, the difference between 
the pure study of protozoology, the object of which is to trace the 
forms and habits of the simplest group of organisms and to obtain 
a balanced impression of the group as a unit, and the applied, which 
gives no such balanced impression but concentrates on those forms 
having a pathological interest and endeavours to work out in 
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particular those points of the history which apj)ear U) offer the 
greatest prospect for the successful application of preventive or 
remedial measures. This is a difference of degree rather than 
pnnciple, for, until a sufficiently detailed survey of the field of work 
has been made, it is impossible to concentrate with any degree* of 
assurance on the particular spot which offem the best ( huiiee of 
obtaining a practical result in the required direction. Research 
work of the latter class must commence as a piece of pure research 
but, while in the former the aim is less definite, in the latter the aim 
is kept constantly in view and the field of w'ork narrowed down as 
each side-path is found to be a no thoroughfare. 'I'lie differemN* 
between the two classes of research is thus minoi-, and the conditions 
required for the development of both are the same*. 

From what I have said of the character t)f research a furthoi- 
important characteristic which distinguishes it from other classes 
of endeavour, becomes apparent. The engineer is in a position to 
build a bridge; he can design it to fulfil a particular purpose, to 
carry rail or road traffic, and he can, to a close degree of accuracy, 
forecast the cost. All this he is able to do before a stone is 

s 

cut or a sod of earth turned. In the same maimer the cabinet-maker 
can produce any desired form of chair. The bridge or the chair are 
produced in accordance with the preconceived design, and the engiiieej* 
or cabinet-maker can be judged by the results. If the bridge is 
washed away by the first flood or if the chair breaks the first time 
it is sat upon, the engineer or the cabinet-maker can be pronounced 
inefficient. With research this is not so. It is never possible to set 
out to attain a definite object with the same certainty of success 
that the engineer can call up. Further, it is rarely that the results 
prove a negative and show that the object of the research is 
unobtainable. By their results we cannot know them, for the 
simple test of achievement—success-^fails, and there is no other 
test of the efficiency which the inexpert can apply. 

There is one more characteristic to which I must refer before 
leaving this question of research. As with the architect and the 
painter, there is an individuality ru nn i n g through the work of each, 
which can be detected by the judge in such matters. Two artists. 
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may set out with the intention of recording the same subject; the 
result may be the same, in that it is a perfect representation of the 
subject chosen, but, in treatment and in every character by which a 
picture may be described, the two may be entirely different; nor 
could the one artist produce, if he tried, the picture of the other. 
So it is with research. The same practical end may be obtained 
by two entirely different methods, each method characteristic of 
the particular individual. 

From the above considerations of the general characteristics 
of research several inferences can be drawn which have a direct 
bearing on its relation to organization. As a general rule research 
cannot be a commercial proposition. It is, as we have seen, impos¬ 
sibly to guarantee any result, and its employment is, therefore, in 
the nature of a speculation. Let us, however, be quite clear what 
we mean in making this statement. It is a lottery, but one in 
which the prizes are, in the material sense, enormous and, in value, 
far in excess of the total money put in. It is only necessary to think 
of the material progress made by civilization in recent years and 
to trace each item to its basis of research to see that this is so. It is, 
however, a lottery in which there are a number of blanks. The 
laws of chance apply, and it is only by taking a large number of 
tickets that a reasonable chance will be obtained of securing prizes 
of a Value which will give a commercial return on the money. 
Failure to appreciate this fact, resulting in attempts to test the value 
of research by taking a sample, as one would purchase and test a 
sample tin of jam before placing an order for the year’s supply, is 
responsible for a great deal of the discredit in which research is 
commercially held. The fact is, as I have stated, research only 
becomes a coromercial proposition when carried out on a sufficiently 
large scale. It is a fact long since recognized in Germany, and it is 
this recognition which is largely accountable for her industrial 
efficiency. 

In India commercial development has hardly reached a stage 
when research can be generally undertaken as a commercial propo¬ 
sition, the capacity for purchasing the necessary number of tickets 
' is not yet existent. That capacity is possessed by Government 
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only, and for some time to come the bulk of research must be carried 
out under Government auspices, though signs are apparent that the 
alternative method, that under which so large a portion of the 
research in England and America has been undertaken, T refer to 
endowments, will gradually be adopted. In one respect the condi¬ 
tions of development under Govermnent appear to be well suited 
to the purpose. We have seen that the direct personal incentive 
towards a demand for “ practical results, that is, results which 
would form the basis of a commercial enterprise, is present in the 
least insistent form. On the other hand we have seen that the 
conditions are such as to concentrate attention on the administrative 
aspect of every problem, to assume that if the administrative side 
is arranged for, all will be well. But if I have portrayed the chief 
features of research aright, it follows that the essential condition for 
successful research is freedom, freedom to select the line of work to 
suit the individual temperament and freedom to develop that line 
of work in accordance with individual dictates. 

This I think, will disclose the first point of weakness inlierent 
in Gover^ent employment of research. It is a failure to appreciate 
that research is essentially individualistic and that the men who 
undertake it are not and cannot be standardized. Standardization 
is the essence of army training, still more so, probably, of naval 
training, and to a less degree of administrative training, but this is 
not the’ case with research. The choice has to be made between 
selection of a man and leaving him to develop that line for which 
his individuality best suits him, and selection of one whose specud 
leanings appear to render him most likely to succeed in the particular 
investigation. Which method is the best to be adopted will depend 
on the paiticular circumstances. Too often, however, this distinc¬ 
tion is not made, and appointments are made for a particular purpo^ 
but the man is selected without relation to any special aptitude 
for the class of work involved; to use a simile I have used Wore, a 
goose is required to lay a golden egg but a parrot is selected for the 
purpose, the fact that both are birds being considemd to ^nstitute 
a sufficient degree of similarity. I do not wish to imply that selec¬ 
tion is free from all difficulty--aU geese do not lay golden eggs and 
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it is conceivably possible to select one whose eg^ are subsequently 
found to consist of normal yolk and white. Nevertheless it should 
be possible to avoid the selection of a parrot, and steps with that end 
in view would be more readily taken were it not for the fact, which 
we have already hinted, that, if the parrot proves on acquisition 
tractable, it is not difficult under the circumstances to foster the 
belief that it is a genuine goose. 

Research, as we have seen, is highly individualistic, and the 
greater the freedom provided for its development the greater is the 
prospect of material results. In these circumstances especially, 
organization, like fire, is a very good servant but a bad master. The 
limits of its legitimate sphere are to provide a general outline of the 
problem to be attacked—that is legitimate, for he that pays the 
piper has always the right to call the tune, and difficulty only arises 
when the piper is expected to play the violin—and to provide the 
facilities i-equired for the work and the opening for the development 
of the results obtained. The very conditions of Government activity 
lead to the negation of such freedom. The administrative function 
tends to extend beyond its legitimate sphere, in the direction of 
defining the problems in too great a detail, and prominence is given 
to the purely administrative Sphere, in that complex schemes are 
drawn up for the development of the results before these are obtained. 
This phenomenon is merely administration unconsciously attempting 
to justify its own existence. 


V 


Any scheme for the employment and development of research 
must, therefore, have regard to the essential requirements both of 
the research and of the administrative aspects, and undue prominence 
must not be given to those of either. From the administrative point 
of view provision is required for— 

(1) the direction of the work into certain channels while 

avoiding any too minute a definition of these; 

(2) the provision of the means to obtain the best practical 

developments from the results obtained. 
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Prom the research point of view it is necessary to take' into 
account and provide for— 

(3) the selection of investigators with a view to the partioulur 

work required; 

(4) freedom for development of initiative along the lines of 

individual leaning. 

Realization of the first two items demands a channel hotweon 
the research officer and the executive side of Government, whi<>h 
alone is the authority, indirectly if not directly, to call the tune and 
to provide the necessary funds for the work and for such develop¬ 
ments as arise from it. That channel should he 8iu‘h that the 
double stream of communication, of explanation as to the nature 
of the work desired and the problems to be investigattid, and of 
information as to the work done, may be easy, and, what is, perhaps, 
more important, free from contamination. 

That, however, is administrative work of the truly productive 

kind, and it must not be forgotten that any department, however 

small, involves a certain amount of administrative work, of the 

constructive kind to which we have given the name necessary waste, 

and full organization requii’es that provision shall be made for this 

« 

without interfering with the efficiency of the purely constructive 
section. This is the crux of all such administrative problems and 
the point where lies the chief danger of the selfish basis of human 
nature asserting itself. All departments must work through a 
head, who represents that department in the dealings with Govern¬ 
ment, and it is the function of that head to deal with lioth foniis of 
administrative problems. I am not going to enter into the vexed 
question as to whether that head should be selected from the 
administration external t^) the department or from the professional 
departmental staff. The subject is one which is apt to lead to heated 
discussion which is far from my present object and would probably 
obscure the clear recognition which is essential to my subject. 1 
think, however, an unbiassed mind will accept the truth of the state¬ 
ment that the selection of a chief from the departmental staff will 
lead to the emphasis of the purely constructional aspect of adminis¬ 
tration, while a selection from outside will swing the pendulum in 
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the direction of emphasizing necessary waste. The best organiza- 
tion will be one that recognizes and provides for such a tendency in 
the head, for, if my conclusion is sound, a truly unbiassed head is 
not procurable. 

I have here used the word head, instead of the more commonly 
adopted one of director, advisedly, because I think that the meaning 
contained in the latter term contains the germ of the misunderstand' 
ing so common on the present subject, and its use consequently masks 
the true function of the post. A director should naturally direct, 
but can he direct in a subject in which he is deficient in technical 
knowledge ? Is not his correct duty rather to assist the members 
of the professional staff by freeing them from the routine administra' 
tive duties, and by acting as intermediary between thelse and 
Government ? Is not this the position of a secretary rather than 
of a director ? Consider the case of Government seeking technical 
advice on some matter. It applies to the director who bases his 
reply on the opinions of his professional staff. That reply is accepted 
by Government as the considered reply of tlieir professional advisers ; 
but is it ? Let us look at the matter more closely. The director, 
on receipt of the enquiry, has to draft a reply; in doing so he asks 
the opinion of that member of his staff who is best acquainted with 
the matter in hand, and on his opinion drafts his reply. Now there 
are several features that require noting in this procedure. In the 
first place, there is no real reason why he should consult his staff if 
he does not care to do so; in the second place, the decision as to 
which of his staff should be consulted rests with him; in the third 
place, the expression of that opinion remains in his hands and there 
is consequently room for misrepresentation; fourthly, should he 
differ from his staff, in his reply he may ignore their opinion and 
merely put forward his own; and, lastly, those who were consulted 
by him may be left in ignorance of the exact reply and of whether 
their views were represented. I .do not say that this is what 
happens, but this is what may happen, and while it remains pos¬ 
sible it cannot be said that Government are using professional 
advice for they cannot, in any particulfir sCase, be sure they are 
getting it. 
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These objections axe, perhaps, more weighty when the head is 
taken from the general administration, but they are by no means 
removed when the head is taken from the professional departmental 
staff. In few cases, and only in the smallest research departments, 
is the head as fully qualified as the members of his staff to exproas 
an opinion on all subjects submitted for opinion ; in many eases the 
matter will be one which one of these will have made the subject 
of special study. In any case, therefore, organization should aim 
at removing these drawbacks. 

It is an unprofitable task setting out on destructivo criticism 
unleas it can be followed by constructive proposals, and it is only 
because, 1 think, that the difficulties raised can be overcome that 
1 have ventured to discuss the question. They would be overcome 
if the head were to deal with the references from Oovemment which 
require professional opinion for reply by means of committees of 
himself and those members of his staff concerned with the matter ; 
in these the subject could bo discussed, the form of reply agreed on, 
and in any case of an important difference of opinion, a note of the 
difference included in the report. The danger of the proposal is, 
by over-organization, the end would bo lost in the means and the 
remedy become worse than the disease. The establishment of formal 
committees is, therefore, to bo deprecated, nor is it desirable that 
the committee should take the responsibility for the details of the 
reply; informal meetings, as found needful, of tho8(^ concerned is 
all that is necessary, while the issue of a copy of the reply ultimately 
sent to Government to all members of the committee would ensure 
that misrepresentations have not been made, and give sufficient 
publicity to ensure that the right men had been consulted. 

The procedure here advocated involves details of organization 
only, and yet would go far to meet the objections we have raised. 
It has been customary for discussion to centre on the relative advant¬ 
age of an administrative external, or a professional departmental, 
head. The discusaion tends, as I have said, to be heatdd, but the 
truth is, I think, that with a suitable organization, and one such as 
I have outlined is I think suitable, the point is relatively a minor 
one. It is frequently said that experts are unable to agree among 

40 
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themselves and that a departmental head proves a failure. That^ 
I am inclined to think, is frequently true, but I am inclined to think 
that this, if it be true, is the result of the system and not an inherent 
character of scientific and professional men as it is so often 
considered to be. No man really imbued with the spirit of research 
cares to give up that work for administration, and the lack of agree¬ 
ment commonly laid at the door of scientific persons is largely due 
to the fear that the man lacking in the true spirit of research will, 
attracted by the material prospects, endeavour to obtain the post of 
head, and to the belief, probably not ill-founded, that the conditions 
are such as to make that endeavour successful and that interference 
from such an one would be less easily met than interference from 
one having no claim to professional knowledj^. The organization 
of that system to ensure that acceptability by his colleagues is at 
least taken into consideration in the selection of a head, combined 
with a popularizing of the idea that the higher emoluments are as 
compensation for the loss of time from his own particular work 
involved in the doing, if I may so express it, the dirty work of the 
department, would go far to remove this slur on the character of 
scientific men. 


VI 

What we term agricultural research is mainly, if not entirely, 
applied, and differs in no essential from other forms. In practice, 
howevel*, there are certain features which necessitate special provi¬ 
sion. Agriculture, as a practice, in India especially, is mainly the 
successful handling of the plant in relation to soil and climate. Now 
climate and, perhaps to a less extent, soil are purely local conditions, 
and it follows that a very large proportion of the problems 
which form the basis of agricultural research deal with that inter¬ 
relation and, consequently, require a local knowledge. Thus, 
though it might not perhaps be impossible to breed an improved 
type of cotton for the Bombay cotton tracts by work in Cawnpoie, 
it would be putting unnecessary difficulties in the way of tiie work 
which could be undertaken with a much greater chance of fluccew 
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in that Presidency itself. Again, not infrequently, the local c<»ndi- 
tions themselves form the subject-matter of investigation, as in a 
study of the soil in its relation to moisture. 

That is one special feature of this class of research. Another 
is that, in this probably more than in any other class, do the lines 
of investigation cut across the commonly accepted divisions of 
science. I will explain what 1 mean by a concrete example. ('on- 
sider for a moment the question of plant disease. It may be caused 
by a fungus or insect, in which case we are concerned to work out 
the life-history, concerned, that is, with the particular branch 4 »f 
botany known as mycology or that of zoology known as entomology. 
Having obtained the knowledge which these studies yield, we have 
now to think of a remedy. These studies will have shed light on 
the most Vulnerable point in the life-history of the organism, but W 4 ^ 
must not forget that such disease is the result of the reaction of 
two organisms; that frequently the best method of preventing such 
attack is by attempts, not to destroy the parasite, but to increase 
the resistance of the host. Now the resistance of the host is largely a 
question of health, and we are thus brought into direct contact with 
physiological problems, the relation of the plant to its surroundings, 
and, through this, with the chemical or physical aspect of the soil. 
In this way it is not merely conceivable, it is demonstrable, for 
actual examples could be quoted, that a chemical or physical contr»»l 
of the soil conditions may provide the desired immunity of the crop- 
host to the attacks of the parasitic organism. In this feature 
agricultural research is only rivalled by medical research taken in its 
widest sense ; and the conclusion to be drawn from it is that in agri¬ 
culture, probably more than in any other subject, do problems arise 
which involve combined attack from more than one direction. Such a 
combined attack involves co-operation, and every effort to develop 
such co-operation should therefore be made. The desirability for 
such co-operation is, I think, recognized, and much has been written 
and said about such. Co-operation is essentially a growth from within 
by consent of the concerned parties ; it cannot, from its very nature, 
be the result of an external graft. This is recogmzed in the case 
of the co-operative movement in which great care is taken to prevent 
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any trace of eictemal influence creeping in, and yet between 
individuals co-operation is expected to develop from mere chance 
association. From its very nature official provision cannot be 
made for co-operation, and the most that can be done is to avoid 
conditions inimical to its development. 

These are the special features, additional to those alread)’^ 
discussed, which have to be taken into consideration when the 
organization of such research is in question. They merely emphasize 
certain aspects of the more general case that we have already dis¬ 
cussed and raise no new considerations; the organization we have 
already outlined for the more general case should, therefore, be 
adalptable to the special conditions here found. 

VII 

For some little time past nimours have been rife of a scheme 
for the departmentalization of research in India along the lines of 
the commonly recognized divisions of science. Thus the proposal 
appears to involve a disbandment of the present organizations for 
research, and the establishment of independent departments of 
chemistry, botany and the like, and it involves thus a considerable 
and violent break-away from the present lines of development. 
Though no very definite particulars of the scheme have so far seen 
the light, sufficient information is perhaps available to admit of its 
discussion in the light of the above review. 

The advantages which appear to be daimed for the proposal 
are somewhat as follows:— 

(1) The association into one service of all men engaged in 

work on the same branch of science will give rise to 
an esprit de corps which is at present lacking between 
the scientific workers in India. 

(2) That esprit de corps will have practical vent in the 

establishment of a journal for the publication of research 
in each particular branch of science, the circulation of 
which will lead to reciprocation with foreign bodies and 
an ezchangeofpublicatioDS, and that alibraiy containing 
an amount of literature far in excess of any that could 
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b© purchased and much that could not bo purchased, 
would be built up. 

(3) The establishment of a strong body of research workers 

in eaeh subject out here would make it possible to 
recruit men at a younger age who would be moulded 

in the plan of a service under the guidance of senior 
men. 

(4) The effect of (3) will be to cheapen the service. 

Jjet us look into each of these claims in turn and see how far 
they stand the light of criticism. 

True esprit de corps is a complex phenomenon. It includes 
that community of spirit which draws together members of the same 
college or school, when unknown to each other, wherever they meet; 
that is an esprit de corps based on past association with which wo 
have no concern at present. It also includes that spirit which leads 
one member of a service to uphold another because he is a member 
of that service. Such esprit de corps is, on many grounds, desirable 
but, in so far as it leads to the acclamation of work on a priori grounds 
because it is the work of a member of the service, it is an unscientific 
spirit and, therefore, undesirable—in fact this form of esprit de 
corps is not entirely compatible with a scientific spirit. 

If esprit de corps, in its full sense, is not desirable, it does not 
follow that that mutual confidence and mutual knowledge of other 
workers, their aims and ideas, such as arises out of personal acquaint¬ 
ance and as forms one aspect of esprit de corps, is also undesirable. 
We may admit that the proposed scheme will develop this, but the 
question is whether there are not attendant disadvantages which 
outweigh the advantages, and whether the same advantages are not 
obtainable by means which av«)id the disadvantages. 

We T pay consider a practical example; such mutual knowledge 
as We are contemplating implies something more than the knowledge 
given by infrequent intercourse j it implies living and working 
together; it implies a central headquarters station at which the 
members of the service spend a considerable portion of their time 
and which t he y look upon as their home. In certain cases, the 
location of tk© headquarters station would have to be determined 
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by the needs of the work which will not necessarily be coincident with 
the needs for the healthy mental, as well as physical, condition of the 
workers. In the past too little consideration has been given to the 
fact that scientific men are human beings and reipiire, like other 
persons, diversion, and that it does not do to isolate them where 
such diversion is not obtainable. A wife is probably the only person 
with whom a man could live in constant association unrelieved by 
outside visitors; many persons will probably maintain that that 
is not possible, and it is, therefore, somewhat extraordinary that 
scientific men should be expected to do so. 

We may consider, for instance, the application of these facts 
to a botanical service. Such a service must include a plant-breeding 
section, and the choice of a headquarters station would thus be 
limited by considerations as to availability of land, suitability of 
climate, ete. Those limitations would most certainly lead to its 
establishment at some distance from a city, involving isolation and 
lack of diversion, and we have to choose between conditions un¬ 
suitable for the work or unsuitable for the workers. 

One of the special features of agricultural work has been stated 
to be the local nature of the problems, that, for example, it was not 
possible to carry out in the United Provinces with any hope of 
success work which had as its object the development of a cotton 
suitable for Bombay. Under the scheme under consideration the 
investigation of such problems would be, presumably, by a member 
of the service deputed to make the study in the locality. In the 
subjects involving plant-breeding it is no exaggeration to say that 
it may be a matter of ten years before practical results begin to 
develop. If, therefore, the investigation is to be personally con¬ 
ducted and not merely to consist of a general supervision of subordi¬ 
nates, residence away from headquarters for the greater portion 
of his service becomes the lot of such an investigator, and it is difficult 
to see in what way he benefits from his attachment to a centralized 
service. The centralization will be either a dead letter or will involve 
interference by a chief ignorant of the local conditions, an inter¬ 
ference which would be the very negation of that freedom we have 
seen to be essential. 
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Such a centralization of departmentalized research appears to 
me totally unsuited to meet the needs of a large section agricultural 

research. Its suitability to other needs such as tcchnologiial 
research is another matter; the major portion of such work is not 
concerned with local conditions, and it is possible that material 
could be collected on relatively short tours and the results 
out at a central institute ; the same possibly applies to tlic system¬ 
atic work of a botanical survey, and to geological work, which 
latter alone is at present dealt with by a centralized organization 
such as we are discussing. On this point I venture no opinion, but 
if the scheme is to be universally adopted, it must make adequate 
provision for the whole and not for a part only, and it seems tf> me 
to fail because it is totally unsuited for the development of agri¬ 
cultural research. 

The advantages claimed under the third and fourth heads 
constitute an appeal to the administrative side of Government, which 
of necessity has to scrutinize very carefully the financial side of all 
proposals and must have an a priori leaning to any scheme for 
which economy is claimed. There is, however, an old adage which 
has reference to cheap goods being nasty, and, under conditions 
which prohibit any clear appreciation of the true value of the goods, 
and these are the conditions we have shown must hold in the employ¬ 
ment of research by Government, there is considerable danger of 
their nastiness being overlooked. The claim, therefore, requires 
careful consideration. 

It contains as a basal assumption that it is possible to pick out 
a research officer before he has developed the research habit. This 
is either the endowment of the nominating board with a gift of 
prophecy, or it is the assertion that all men who attain a certain 
standard of education will develop the faculty for research if placed 
under suitable conditions. The first alternative we may discard; 
of the second, I would question, ®*^d be tempted even to deny, the 
truth. To those who maintain this, I would suggest that they trace 
the careers of, say, those men who have taken a first class in the 
Natural Science Tripos or in any similar examination. I think 
they will be surprised to find how small is the proportion of these 
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men who proceed far with iesoarclv In truth the choice lies between 
two alternatives, either recruitment must be at an age when the 
capacity for undertaking research has been developed, and that 
development must form part of the qualification, or it must be recog¬ 
nized that there will be a large proportion of unsuitable men and 
that the organization must arrange for their elimination or for their 
diversion to more congenial employment. It may be true that a 
certain cheapening of the service will result if the measure of the 
cheapness is taken as the initial pay, but when allowance is made 
for the wastage due to the elimination of unsuitable material, 
the result will not be, I think, in favour of early selection. 

I do not here propose or desire to enter here into educational 
questions, but if education in India is to develop in the way it must, 
if our aims in the country are to be fulfilled, it will have to include 
the development of the r^arch faculty in the Indian. Few Indians 
have hitherto developed that faculty— not, I believe, because it is 
foreign to their nature, but because of the lack of opportunity. We 
have stated above that to have reached a certain educational standard 
does not necessarily imply the possession of a faculty for research, 
but we may add that a latent faculty of research does not develop 
per se. Its development is largely the result of association, of atmos¬ 
phere, the atmosphere that is only created by a master in research. 
If, then, Indians are to take their place in research, it is necessary to 
create the atmosphere, and consequently, as time goes on, the need 
will be for a higher and even higher standard in research. It is 
hardly necessary to ask the question whether the method of recruit¬ 
ment involved in the scheme is likely to lead to this result. 

I have left the question of hterature to the last because it is to 
some extent bound Tip in the previous discussion. The desirability 
of establishing a library, of making it as rich as possible, and the 
advantage of having a means of obtaining by exchange are too 
obvious to need discussion. With the pubheity given by exchange 
arises the necc^ity of maintaiTiing a standard; but the difficulty 
of maintaining a standard, even of obtaining a correct valuation of 
standard in particular cases, and the tendency to sacrifice it when 
the contributors form a a mah body, must not be overlooked. It is 
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perfectly true that publication in the home journals has its dis¬ 
advantages ; subjects of investigation are frequently so specialiKCil 
that home publication conmiittecs have sometimes difliculty in 
.assessing the value of particular work; nevertheless, until a larger 
body of research workers ensures a larger volume of work, aiul a 
wider basis for the nomination of a publication committee, home 
publication is still desirable, especially in the case of younger men. 
Such publication will impart a sense of iussurance and remove any 
fear of partiality which judgment within the service is bound to 
create. If I have made my meaning plain it Is not against depart¬ 
mental publication, but against enfoitted departmental publication, 
that 1 would make a stand, and, as I have understood the schenui 
wc are discussing, such enforcement constitutes tme of its essential 
features. 

vm 

In the above notes I have attempted to diaw out the essentials 
for research and the dangers that lie in tlic way of tJieir development 
under the conditions that obtain in Clovermuent service. If my 
argument is sound it would appear that the surest progress lies in 
the direction of evolution from the present system and not in any 
scheme of a cataclysmic nature such as that W(^ have last considered. 
Sound evolution requires, however, a clear appreciatkm of wliat it 
is essential to provide and what to avoid. The present article will have 
served its purpose if it does no more than help to a truer appreciation 
of these essentials and so paves the way for a proportioned organiza¬ 
tion, giving the fullest scope for the development of those forms of 
constructive endeavour summed uji in the word roseamh. 



THE OIL ENGINE AND ITS APPLICATION 
TO INDIAN AGRICULTURE 

BY 

W. M. SCHUTTE, A. M. I: Meoh. E., M.U.A.S.E., 

Agric\dlur(d Engineer to the Government of Bombay. 

• 

According to John Morley, “ Evolution is not a force, but a 
process ; not a cause, but a law.” The same words apply with equal 
truth to progress and development. But, after all, it is largely 
left to the human factor to put both the process and the law into 
operation, and any new agency which has set itself such a task is 
to be welcomed as an asset especially if its fortunes are linked up 
with Indian agriculture. 

It seems strange to say that an ancient industry like agriculture 
is only now coming into the prominence that its importance warrants. 
Yet it is irrefutably true. For decades, if not centuries, farming 
has been regarded by the man in the street as an occupation which 
more fittingly belonged to bygone days ; interesting, and crammed 
with natural incidents perhaps, but not representing the new 
world—the busy, bustling, throbbing world of achievement and 
prc^ess. 

Many people and some Governments have reflected this opinion, 
but a corrective has been administered and the national perspective 
is being adjusted ; and this actually applies to India. When entering 
the district in India for the first time and seeing the method of 
pumping by means of the country mhote, I naturally thought that 
in the face of such primitive local methods the success of the 
internal combustion engine was extremely doubtful. It was not so 
much the going down the ramp that seemed so ridiculous, as when the 
bulloc^ walked backwards up the ramp on the return journey. 

( 608 ) 
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Notwithstanding this crude appliance, however, the modern internal 
combustion engine has come to stay, and it is a circmustance 
wholly agreeable to this branch of engineering that geimine enquiries 
are being made, and as a result many power plants are Uung 
installed, the motive power of which is the oil engine. 

That mechanical power in conuection with agriculture is more 
than ever needed is becoming increasingly apparent. For the sjik«^ 
of comparison I append two tables produced as the result of mv own 
investigation in Bombay Presidency :— 

Tablk I. 


Irrigation by tnltoten. 





o’C 

•sm 

111 



•M 


— 


u 

9 

Jg 

X 

o 

Name of district 

•e< 

§1 

I*: 

o 

I is. 

o 

a.a 

o 

L, J 

SM 

Aiiuusl expenses 
per acrt' per 
annum 

e 


►.s 

■< 


> c8 h 

1 5*5 

a g 









j 

> Sii^ar- 



Kh. 

A. 

I’. 

A 

Dharwar 

45 

2 

j cane. 

1 

4 

.312 

0 

n 


Belgaum 

30 

2 

t • 

1 

•2 

127 

8 

(1 

c 

Jalgaon 

37 

0 

«« 

1 

2 

140 

0 

It 

u 

Satara 

36 

2' 

*« 

1 

1 

o 

230 

0 

0 

E 

Sholapur 

40 

2 

1 •« 

1 

1 

4 

107 

0 

0 


Table II. 

Irrigation by centrifugal pumjts. 
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It will be seen from- these tables how much more easily the 
work done by the bullocks can be accomplished by the oil engine 
and pump. 

There appears to be a great difference of opinion, however, 
as to which typo and iiiiake of engine is the best or more suited to 
agricultural purposes. This applies chiefly to the non-technical 
class of users. 

Those who have had no experience of oil engines seem to have a 
feeling that they are much more difficult to manage and not nearly 
so reliable as steam engines. 

There is perhaps something to be said for this view, since an 
oil engine can be more easily put out of adjustment by a careless 
driver and, unless properly lubricated and cleaned, will undoubtedly 
give trouble. 

A steam engine, on the other hand, has less parts which can be 
tampered with, and, even when somewhat out of adjustment, will 
still work, though very inefficiently, as long as steam is supplied 
to it. 

The oil engine, which has to generate its power within itself, 
will not so easily work at very low efficiency. This, however, is in 
one way an advantage to the oil engine. It should be the object 
of every user of an engine to keep it in good working order and 
running at the best possible efficiency, and to do this requires only a 
little care and intelligence. 

To prove what I say it is only necessary to relate a case in my 
own department: an Lidian boy of 16 years of age came to the 
College Workshops to learn this particular work, and within a 
month was able to drive an oil engine and centrifugal pump quite 
easily ; as a matter of fact he is at present driving a small pkint. 
in the district, and I have absolutely no trouble with him as he 
seems to be thoroughly master of the job. It might be thought 
that this is an isolated case—not by any means ; there are at least 
half a dozen boys able to run these engines quite well, all of whom 
are workmg under me, the only difference being that they are not 
quite BO smart as the particular one mentioned. 
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Moreover, quite a number of cultivators have k^oii trained to do 
similar work; in most cases looking after their own plants. To use 
the words of one of these men (a pleader, by the wav, who not onlv 
understands his own plant but finds it much more economical than 
pumping by mhotes), “ I can say that to irrigate one acre of sngarca nc 
crop I require one rupee or thereabouts, whereas not less Ihan 
Bs. 4 will be required if the same area is irrigated by mliotes, that is 
the conolusion 1 have come to,” 

To arrive at a true comparison, however, definite units must 
be used, and the conditions as regards crops, soil, time taken to 
pump, depth, etc., must also l)e the same in either case. It is 
therefore necessary to fix up certain definite c,onditions wliich, as 
near as pogisible, form an average ex^imple. 

Accordingly, the comparative Tables III and IV that follow 
have been based on the following conditions existitig in the 
Punjab:— 

(1) Twelve working hours per day. 

(2) Thirty days per month. 

(3) Total head against which to pump, 20 feet. 

(4) Capacity of Persian wheel and of double inhote, each 

requiring 2 pairs of bullocks, each l,fi00 gallons ixtr 

hour, 

(6) Centrifugal pumps of 3 in. size used, capacity 11,100 
gaUons per hour = 188 gallons pr niiunto. 

(6) Working life of bullock, 10 years. 

(7) Working life of engine and centrifugal pump, 16 years. 


Table III. 

Buttock-worked mhotes and Persian wheels. 


Upkeep of‘i pain of bullocki 

Upkeep end rapnin of nhote or Pereian wheel 

Labour-2 men at Be. 12-8-0 each ••• ” 

Depreciation at 10 per cent, per annum on total coat of Be. sw 

Interest at 6 per cent, on Rs. 560 


I'er moiitli 
Um. a. p. 
45 0 
5 0 0 
25 0 0 
4 12 U 
2 6 0 


Total for 1.600 gallons per hour 82 2 0 

This is equal to a rate of Ks. 61-4-0 per mouth, pr 1,000 gaUoiis 
per hour. 
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Table IV. 


3 in. centrifugal pump and 4 b.h.p. kerosine oil engine. 
{Note. Actual average power required is 3 b.h.p.) 
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0 

0 

Interest on capital at 6% per annum 

5 

0 

0 

Total cost for 11,100 gallons per hour 

135 

0 

0 


Which is equal to a rate of Rs. 12-3-0 per month, per 1,000 
gallons per hour. 

This is less than one-fourth the cost of pumping by bullocks. 

The principal items which go to make up the cost of running 
these power plants are :— 

(1) The cost and nature of the fuel used in the engine ; 

(2) the cost of stores including oil, waste, and belting ; 

(3) the cost of labour employed to run the machinery ; 

(4) the cost of repairs to keep the plant in order ; and 

(6) the charges on account of interest on the capital expended. 

So it is obvious that when this class of machinery is about to 
be purchased, there are many more points to be considered than at 
first appear to be necessary, but to ensure success it only rests with 
the prospective owner to see that the plant is in the first place 
suitably designed for the work on hand and secondly to master the 
details of driving himself; he will then have little difficulty with 
the plant. 

Sufficient, however, has been said to prove that the power 
pumping plant, when an oil engine is the prime mover, can be run 
much more economically than bullock-driven plants, and perhaps 
it will be advisable to ascertain as to what other branch of agricul¬ 
ture it is applicable. One of the next in importance to pumping 
is sugarcane crushing, and in this connection recent tests have been 
carried out at the Government Farm, Manjri, near Poona, which 


• Pre-war rate. 
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hav« proved conclusively that even the small power plant is a great 
improvement on the country-made bullock mill. 

A mill capable o£ dealing with 26 acres per season (this being 
the smallest size made) was imported from America and set to work 
last year at the Government Farm, Manjri; the result Iwing that 
at least 6 per cent, increase in extraction was obtained o\'er the 
country bullock mill, which means a saving of Us. 40 per acre ])er 
annum, or in 6 years sufficient to buy the whole plant. Of course, 
there are other advantages such as speed, and being able to crush 
the cane just when it is ready, and all these are the dire<it results 
of the introduction of the oil engine to propel the mill. Then there 
are other uses to which the oil engine can be employed, such as 
mechanical cultivation, mechanical traction, gimiing, oil extracting, 
chaff cutting, milling, rice hulling, and billing, and tests are being 
carried out to determine the saving, if any possible, when the oil 
engine is employed for this particular class of work. 

I have seen quite a number of small businesses in the Presidency 
where oil engine, oil and flour mill, ginning machinery, and rice- 
hulling machinery have been set up and utilized by the ryots to 
the mutual advantage both of the ryot and mill proprietors. 

There are undoubtedly immense possibilities for this (iass of 
prime mover in India, and it is very gratifying to note that a good 
start has been made. 

A few decades ago oil was practically unknown as a power 
fuel; to-day (speaking generally) it is used in such abundaiuje that 
some authorities are reasonably questioning whether the world'.s 
oil-supply will be equal to ultimate demands. 

The same fears have, however, been often expressed in regard 
to our coal supply, but fortunately the present output of both kinds 
of fuel is more than ample for to-day’s needs, so that power users 
and engineers alike may safely disregard the controversial questions 
involved, and continue to make the best of their present opportuni¬ 
ties. That the utilization of oil for power purposes has led to the 
evolution of some fine examples of engineering is a well-known 
fact, and progress in oil engine construction is still being made. 
Of oil engines which will economically run on crude oil there are 
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several good types now on the market, and a short description of one 
of the latest and best will no doubt be interesting. The engine in 
question is made by Messrs. Blackstone of Stamford, England, 
and the sizes at present range from 16 b.h.p. upwards. . 

In designing this engine the object no doubt was to produce a 
motor which, whilst working at moderate or comparatively low 
pressures, should deal with any of the oil fuels found in Various parts 
of the world. 

The dual spraying device forms the distinctive feature of this 
engine. A small air (jompressor is worked from the crankshaft of 
the engine, and this compressor delivers its air direct to the spraying 
valves, but there is in open communication an air bottle which acts 
as a reservoir. By means of a control valve the air stored overnight 
in this bottle is used to start up the engine, the bottle containing 
sufficient air to start several times before the pressure is too much 
reducxjd. 

The engine operates on the four-stroke cycle, but the charge 
of fuel is not sent into the combustion chamber until the (iomplotion 
of the compression stroke. 

In delivering the full charge direct into the cylinder by 
compressed air at the completion of the compression stroke, it has 
been pointed out, “ the Blackstone engine resembles the Diesel, 
but the method of igniting entirely differs.” 

In the compression stroke of the Blackstone engine the contents 
of the (jylinder consist merely of pure air mixed with residual 
products of combustion from the previous stroke. 

The compression is limited to 160 lb. per square ijioh, and just 
at the end of this compression stroke the fuel oil is sprayed into the 
cylinder and ignited by a flash from the ignitor bulb, which has 
also received its charge of oil. Instead, however, of the oil being 
all forced into the cylinder at once giving instant ignition of. the 
whole charge, the oil is gradually sprayed in. 

The special feature, of this spraying apparatus is that the valves 
are totally enclosed in a box. The arrangement of the spraying 
valves in some engines of the crude oil tj'pe is for> them to .work 
through a packing gland. This, it is sa^, results in a sluggieh action' 
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of the valves, as the packing must be kept weU set up, and faulty 
seating of the valves often ensues. A leakage past the seats 
then takes place and results in pitting of the valves and seats. In 
the system under review the valves being enclosed the lever fulcrum 
spindle works in anti-friction packings, the valves themseh’es 
sliding freely in glandless guides ensuring easy and prompt 
closing. 

Forced lubrication is applied to the engine piston and to the 
compressor piston ; ring oiling bearings are provided on the main 
bearings, and the crank pin is fitted with a continuous lubricator. 

The consumption of fuel oil in this engine is only 0*46 lb. 
per B.H.P. hour at full load in a single cylinder of 90 b.h.p., with 
a lower consumption in larger sizes and slightly increased consump 
tion in the smaller sizes. 

r have personally tested this type of engine and can vouch for 
the excellence of workmanship and economical running. 

The evolution of the internal combustion engine owing to the 
vast difference in treatment and ever varying construction under¬ 
gone probably affords more interesting subject-matter for study 
than any other branch of engineering, and there can be little doubt 
that the tendency of the times and the trend of industrial and agri¬ 
cultural evolution are in the direction of human brains and hands 
finding their chief employment in the designing and guiding of 
implements and machinery, and the inherent lordship of the human 
race over materials and over some of the powers of nature appears 
likely to find its principal method of expression in that way. In 
the country as well as in the towns the sun of manual labour is 
setting and the sun of mechanical labour is rising. 


41 



THE SUN-DRYING OF VEGETABLES.* 


BY 

GABRIELLE L. 0. HOWARD, M.A., 

Second Imperial Economic Botanist. 

In this paper, I propose to draw attention to a process,* recently 
worked out at the Quetta Fruit Experiment Station, by which all 
kinds of vegetables can be sun-drield without the use of artificial 
heat. If suitable methods are employed, a product can be obtained 
which when cooked is indistinguishable in taste, appearance, and 
texture from fresh vegetables. The process is simple and inex¬ 
pensive and can be carried out by any one. It is far easier and 
cheaper than the usual method of evaporation by artificial heat, 
and the product obtained is superior. It has the additional advan¬ 
tage of being a truly indigenous industry, for the chief factors 
involved are the power of the Indian sim and the strong drying 
winds so characteristic of the western frontier regions. 

There would seem to be a real need in India for a supply of 
good dried vegetables both from a military and a civil point of view. 
Vegetables are very difficult things to transport on account of their 
perishable nature and their bulk. It is well known that one of the 
difficulties in the maintenance of military expeditions in sparsely 
populated, arid tracts like the North-West Frontier is the supply of 
this very necessary food. This difficulty was encountered in an 
acute form at the beginning of some of the early campaigns of the, 
present war, and although it has now been partly overcome it is a 
difficulty which is bound to recur whenever troops are moved into 
the very arid regions in the neighbourhood of the North-West 


* A paper read at the Fifth iadian Science Oongteaa, held at Lahore, January ISIS 

* For further details, the reader u referred to Bulletin No. 8, Fruit Bxperimnt Station, 
Quetta, 1917. 
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Frontier of India. In addition, there are garrisons in isola ted plaoes 
like Aden where it is practically impossible to maintain a su]>ply of 
fresh vegetables. Many military officers have assiir(>d nn* tlwit. (lie 
provision of really good dried vegetables would make a gi iMi deal of 
difference to the diet of the soldier. Turning from military to oivij 
needs, dried vegetables would be a convenience for shooting expe¬ 
ditions and for officials on tour, and it has also been suggested that 
large hotels in the hills would be glad to keep stocks of these vege¬ 
tables in reserve to meet cases of emergency and to supplement the 
supply of the fresh product. Caravans on the great trade routes 
of the North-West are another possible outlet for the jirmluct. 
Moreover, places of high elevation in Baluchistan like Jjoralai have 
great difficulty in procuring vegetables in winter and the same is 
true of places like Jacobabad and Sibi in suimner. Certain vege¬ 
tables such as carrots and tomatoes would be useful in the phiins in 
the monsoon to vary the somewhat monotonous diet of gourds and 
beans which many mofussilites have to put up with for five months 
of the year. I believe that if really good dried vegetables w(^^e 
offered for sale there would be a steady demand for them all over 
India. 

The most suitable locality for starting such an industry is 
undoubtedly Baluchistan. Here a very high temperature ajul a 
practically rainless summer are combined with great air movement 
and low humidity. The winds are exceedingly dry and most vege¬ 
tables can be completely dessicated in less than a day. Moreover 
these favourable atmospheric conditions occur at a time when 
vegetables are plentiful. Nearly all English and Indian vegetables 
grow to perfection in the high valleys such as Quetta and, if profKsr 
cultural methods are adopted, the yield is extraordinarily great. As 
*the finished product is so easy to transport it would prol>ably pay 
best not to start the drying ground at Quetta itself where land and 
lubour are expensive but at some place in the neighbourhood outside 
the radius of cantonment prices. 

I do not propose to describe the method in detail but simply to 
indicate the main points to which attention should be paid. A full 
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account ol the process has been published^ and is available if any 
one requires it. 

Good dried vegetables should retain the colour and taste of the 
undried product, should be tender when cooked, and should be easily 
preserved and transported. I should like to emphasize the first 
point because the remark has often been made to me that as long 
as the nutritive value is unimpaired the appearance is immaterial. 
It has even been suggested that for military purposes the vegetables 
might all bo ground up and served as a gruel. In the first place, any 
change in appearance generally means a chaise in composition and 
a consequent loss of taste and probably of nutritive value. In the 
second place, human beings are so constituted that the eye plays a 
great part in stimulating the appetite. You will see that the 
samples shown here* are fresh and bright looking and form a much 
more saleable commodity than the brown nondescript product 
sometimes obtained. Another popular fallacy is that drying is a 
method of disposing of old or damaged vegetables. The reverse 
is the case. Any tendency to stringiness is accentuated by drying 
and the product formed from damaged material never keeps. Only 
sound vegetables just ready for the table are worth drying. 

The main principles on which successful drying depends are (1) 
rapidity of drying and (2) treatment of the fresh material by some 
form of heat. Changes take place very quickly in moist cut vege¬ 
table matter leading to discoloration and damage. The use of heat 
renders the product more tender and helps in the preservation. 

The general procedure adopted is as follows—^the vegetables having 
been cleaned and prepared are cut into thin slices and put into 
fresh water. They are then transferred to a wire basket and steamed 
or boiled for a few minutes. The length of time varies with the 
vegetables. Some, such as spinach, require steaming for half a< 
minute only ; others, such as.potatoes, require boiling in salt solution 
for several minutes. Green vegetables are boiled in bicarbonate 
of soda to maintain the colour. A few require steeping in some mild 
reducing agent such as sodium bi-sulphite. 


* BulUHn No. 8, FruU Bxperimnt StatUm, Quetta. 

* TUoau woro oshibitod at tbo,Meeting. 
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The heated product is then spread on trays and dried as rapidly 
as possible. Success depends on the rapidity of drying, and this is 
where the advantage of the arid climate of Baluchistan is found 

Suitable trays can be made by stretching dos^i (or some similar 
material) on a bamboo frame. A wooden rim shoiUd lie provided 
to prevent the dried produce from being blown away, and in very 
windy places it is an advantage to have a thin muslin cover over 
the tray. These covers are nailed to one end of the frame and have 
a weighted bar at the other so that they can be drawn over the 
frame. For a few vegetables which scorch in the sun like cabbage, 
it is an advantage to have a thin black cover instead of a white one.' 

Boiling and steaming can be quite easily carried out for domestic 
purposes in two kerosene oil tins fitted one over the other. 

The finished product must be perfectly dry and it must bo kept 
dry. The easiest way of doing this is to seal it up in tins. 

As dried vegetables are Very bull^, it was necessary to find 
some cheap method of storing and transporting the produce. This 
was accomplished by steaming and pressing into bricks, one pound 
in weight and of such a size that they could be packed into kerosene 
tins which could then be soldered. For this purpose, a suitable press 
had to be designed. As a result of this, the space taken up by the 
product was reduced to about one-seventh. Packed in this 
inanner, it is possible to compress the weekly supply of vegetables 
necessary for a battalion on active service into twelve kerosene tins 
which can be transported by two mules. 

This summer the process has been in full operation in the 
Quetta Cantonments where a large drying ground has been arranged 
by the Army. About eight tons of dried product ha ve been prepared 
and have been sent for trial to one of the brigades on active service. 



BEGINNINGS IN INSECT PHYSIOLOGY AND 
THEIR ECONOMIC SIGNIFICANCE.* 

BY 

8. K. BEN, B.So., 

AssistarU lo the Imperial Pathological Entomologist. 

To any trained physiologist anxious to make new discoveries 
and to assist in the progress of a branch of science which has been 
too long neglected, in spite of its practical importance, insects offer 
a most promising field for research. The results to be obtained 
probably differ, perhaps very widely, from what we are accustomed 
to expect from workers in the physiology of vertebrates, for the 
organization of insects may be expected to show some remarkable 
cases of specialization in both sense-physiology and metabolism. 
We here put forward merely a few observations designed to show 
that there is a real field for trained investigators, and that results of 
interest and of practical value may well reward them. There ate 
of ct)urse difficulties. 

The small size of the majority <jf insects makes some kinds of 
direct observation impossible, and their delicate structure diswur- 
ages an energetic handling. Add to these the fact that many of 
them sleep away almost half of the year, sometimes making it difficult 
to find any trace of them. Then their physiological activities are 
often controlled to such a large extent by temperature and moisture 
that an accurate adjustment of the two may be very necessary. 
Then, again, for many kinds of physiological work, some new kind 
of apparatus has to be devised and improved by very patient trial. 
Lastly, the fact that the sense organs of insects, except of course the 
eye, are stUl very often not located with any degree of certainty, 
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sometimes makes an experiment amount almost to groping in the 
dark. 

But such a study is not without an immediately economic 
aspect, and this is especially so with regard to the significance of 
specialised feeding habits of insects. The popular epithets cheo,s(i- 
fly, castor hairy caterpillar, etc., are expressive of the sjKjeializalitm 
that IS so often exhibited as to their choice of food. Nowhere in the 
animal world is more restricted choice in the matter of food notice" 
able. So it is very natural to enquire: What is it in a particular 
food that exercises such strong attraction on a particular species ? 
This in fact is slibsidiary to the more general problem of th<^ stimuli 
that normally control insect activities, and in this line of work the 
results that have been so far obtained, though small in quantity, 
involve issues of considerable importance as regards the control 
of insects. As I had the privilege of assisting the Imperial Patho¬ 
logical Entomologist in his work in this direction, I may refer to one 
direction in which curious results have been obtained - the definite 
attraction of certain chemical substances for insects. The mules 
of peach-fly, Dacus zonatus, have a strong attraction for oil of 
citronella. In March or April, 2 or 3 drops of the oil ox]X)sed in 
500 c.c. of water in a bowl will attract several hundreds of the fly 
in the course of an hour. Bay oil, oil of pimento, cloves oil also 
attract them, but to a less extent. Now by a prolonged series of 
experiments it was found that in all these oils the constituent that 
attracts is methyl eugenol— a substance that is related to the wcll- 
kno-wn flavouring ingredient, vanillin. The relationsliip Ijctwccn 
eugenol and vanillin is indicated by the following fortnula3 


- 

CHgO\yCH^CHCHj 
eUBCNOL 

Results somewhat similar to these have also been obtained in 
the case of some half a dozen other insects, the attracting substances 
being especially ethers and aldehydes j but in the present state of 
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this investigation it would ,be premature to speak anything about 
these. The work is necessarily very tedious and progress extremely 
slow, but the results so far obtained encourage the belief that, when 
correlation of these results will make a definite conclusion possible, 
a substantial stride will have been made in the field of applied 
biology. 

In what follows, I propose to mention a few points which have 
been brought out in the work that I have been doing on mosquitos. 

The selection of an insect presented certain difficulties. Ulti¬ 
mately choice fell on the mosquito for the following reasons : (1) its 
abundance, (2) its short life-cycle, (3) the easiness with which it can 
be bred in captivity, and (4) the most interesting difference between 
the feeding habits of the male and the female. But though the 
experiments were confined to mosquitos, it is hoped that the results 
achieved will throw light on physiological phenomena that obtain 
in other members of the insect world. 

The mosquito larva is well suited for investigations with regard 
to osinosis, in view of the probability that its chitin may to a con¬ 
siderable extent answer the requirements of Pfeffer’s semi-permeable 
membrane. In this connexion it may be stated that equi-molecular 
solutions of cane sugar and common salt act differently on mosquito 
larvae, as the following will show : - 

(1) 3 grams of C« 0^ and 12 larvae in 15 c.c. water. 

(2) 4 gram NaCl (sea-water strength) and as in above. 

(3) 1| grams Cu Hjj On and J gram NaCl and as in above. 

In (I) larvae died in from 9 to 22 hours. 

In (2) larvae died in about 3 hours. 

In (3) they were mostly dead in 9 hours. 

The reason for this difference will probably be sought in the 
fact that sugar is not salt, which latter acts as what is connoted by 
the obscure term “ poison.” 

I now touch another phase of the physiology of mosquitos : it 
is their respiration; and in this respect the mosquito larva exhibits 
certain interesting characteristics. If a mosquito larva or pupa 
be kept enclosed with a known small quantity of air, the organism 
will be alive till practically the entire amount of oxygen in the air 
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is cotisumed by it..* This wUl be clear from the curvos oppt)aitc*. 
The observations were made in a special kind of appaiiitiis devised 
for the work after a number of rather broii])le.soine ])r(*Iimiiiary 
trials. This apparatus could also be used for all air-loeathinjr 
aquatic insects, such as the larvae SyrphidcB, which art* of agricul¬ 
tural interest. 

The capability of an insect to consume the whctlo amounf. ol 
oxygen present in the air before it dies, is indicative of th<^ 
thoroughness with whicli remedial operations on the principle of 
deprivation of free air from the insect are to be carried out. f refer 
to such operations as oiling water in which mosquitos breed, sjnaying 
insects with soapy or varnish-like substances, covering tlie warbles 
of cattle with oily materials, and so forth. 'Phe poisons that are U> 
act on the larval spiracles or block the breathing sy])hons or tubes 
of the insect should be capable of doing so in a way as not to leave 
the smallest inlet for the entrance of free air into the insect’s trachea. 

But these respiration figures have another inor<*. gmioral aspect. 
Respiration is the standard by which the metabolic activity of an 
insect is generally measured; and if respiration figures could h<*. 
had with regard to several species of insects, wc could construct 
curves representing the relative consumption of oxygen by 
insects, and consequently their relative activities at different periods 
of their lives, the abcissae and the ordinates representing body 
weights and oxygen-consumption respectively. 

Unfortunately little has been done towards the elucidation of 
the nature of the digestive secretions of insects. Plateau discovered 
the resemblance of the caecal fluid in the mosquito to the pancreatic 
juice in mammals; but I am ignorant of the experimental methods 
he employed, and the literature of more recent work is scattered and 
not readily available. A IgSginning was made in this direction by 
feeding the mosquito larvae with a simple food of known composition 
and examining the intestinal contents from time to time. The 
result of feeding them with euglena was interesting. In some cases, 


* A state of affairs which docs not obtain in the caso of mammals, as Bayliss anri 
have shown that we die long before the entire amount of oxygen is oonsumed. 
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whenever the intestine of an eiiglena>fed larva was opened, the 
euglena was found practically in the same state of disintegration, 
which showed that the larva did not wait for the digestion to 
be completed before it took in a fresh instalment of food. 

Mosquito larvae seem to thrive well on Sanatogen, which in 
fact we give to the larvae that we breed in captivity. We do not 
know their protein requirements, but the fact that Sanatogen is a 
glycerophosphate of casein suggests that protein is necessary for its 
tissue formation. On the other hand, it may, as shown by Bacot, 
very probably thrive at the expense of bacteria whose presence is 
the result of putrefaction that follows the introduction of Sanatogen. 
A freshly dissected out mosquito larva from its natural breeding 
place displays a heterogeneous mixture of vegetable matter, a very 
large quantity of silica, and sometimes of other inorganic refuse, 
which has probably no influence on the insect’s metabolic activity. 
It might also be mentioned that the excreta of the larva after feeding 
with Sanatogen did not give the murexide test for uric acid. 

That the protein requirements of the adults of many insects 
are practically nil, is proved by the fact that they can live on a 
simple carbohydrate like a solution of cane sugar—a state of affairs 
that irrevocably separates the insect from the mammal in which 
the main function of carbohydrate is the supply of body heat. The 
extraordinary liking displayed by many insects, such as the mosquito, 
for sugar, is very interesting. Whereas it is often impossible to 
humour the mosquito to drinking shed blood, it can be very easily 
induced to distend its abdomen with a solution of sugar. It is 
diflicult to understand why the mosquito should exhibit liking for 
two quite dissimilar substances like blood and sugar. The per¬ 
centage of dextrose in blood is normally from 0*05 to 0'15, which 
can hardly impart to it any sweet taste, especially in the presence 
of so many inorganic salts. Even a pure solution of cane sugar, 
strength 0*15 per cent., does noi induce the mosquito to suck. What 
is there, then, in the blood that encourages the mosquito to suck it 1 
This is an overwhelmingly interesting problem and does, in fact, 
belong to the more general problem of stimuli already referred to. 
That thenual stmiulus is one of the chief factors that induce the 
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mosquito to Wfe, has been established by the fact that if a tube of 
hot water (temperature varying within certain limits with reference 
to atlnospheric temperature) be introduced before the inosquit^vs, 
they will energetically prod. But there are two distinct pi-obleins 
which must be^carefully distinguished- one of biting, the other of 
sucking. The mosquito will not drink hot water (having tlu* te.m 
perature of blood); nor will it drink water as saline as blood ; 
nor even hot saline water. Also it could not be induced to drink 
shed goat’s blood. 

From these facts the following conclusions emerge ; (1) Warmth, 
though it actuates the mosquito to bite, does not encourage it (o 
suck f (2) the salinity of blood is not what makes the ino8quit>o to 
suck ; (3) sugar in blood is not what induces it to suck ; (4) shed 
goat's blood is not attractive to the mosquito. 

If, in the mosquito, the choice of food is considered in its rela¬ 
tion to ovulation, we enter upon somewhat debatable ground. The 
hypothesis that with mosquito blood is necessary for ovulation, is 
contradicted by the fact that 1 have observed in certain cases freshly 
emerged female Stegomyia scuteUuris could be induced to oviposit 
without any meal of blood after being fed on meals of milk, peptone 
(sweetened with cane sugar), and, in two instances, on meals of cane 
sugar only. Unless the mosquito had imbibed some special unknown 
substance from the material in which it bred, oviposition after being 
fed on substances quite different from blood is evidently possible. 
Moreover, that the necessity of ovipositing is not the only thing 
that impels a mosquito to suck blood is suggested by the fact that 
males, too, try to bite, though they fail to do so. 

It is, however, not unlikely that the smelly substances secreted 
by the sebaceous glands in the skin might be a factor in attracting 
mosquitos. That food-smell sometimes exercises a strong attraction 
on insects is proved by the behaviour of Dacas to methyl eugcnol 
already referred to. Several other instances may be cited, such as 
the attraction of Pycnosoma for putrefying meat. In this connexion 
I feel tempted to cite the instance of a typical breeding place of 
the common blue-bottle, Pyonosoma flaviceps. It was at Poona, 
where I was deputed to investigate the possibility of emigration of 
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trenching-ground flies into the city. The enormous quantity of 
night-soil (one of the best foods of Pycnosomct maggots) deposited in 
the several tanks there, emitting a horribly noxious odour, seemed 
to be responsible for such a huge number of flies. There the 
total number of flies that I calculated was, roughly, 5,876,666 in 
7,600 square feet, and the total number of larvae, 1,337,650 in 
4,200 square feet, the figures in the case of larvae being obtained 
by taking counts of larvae in a square-foot area and multiplying 
them by the total area, and in the case of flies by dividing the 
square area of the body of the fly into the total area of ground 
where the latter was literally covered with flies, allowances being 
made for areas with lesser numbers of larvae and flies. 

Pycnosoma adults are also very strongly attracted to mohwa 
{Bassia latifolia) —a fact which ( noticed in the Government 
Distillery in Calcutta, where I was deputed to investigate a 
plague of these flies. I could not get any positive information 
as to the economic loss in the way of reduction of the sugar 
content of the mohwa. As soon as T entered the godown in 
which the mohwa was stacked, I was confronted with a tremendous 
number of these flies, buzzing and flying and busily sucking 
the mohwa. There were both males and females without any 
fixed proportion. I vigorously searched for the breeding places, 
but I could not discover any maggots except a few in the 
neighbouring refuse-pits. It is not improbable that some of the 
more distant privies accounted for these flies. It is very likely 
that the spirit smell of mohwa is food-smell for adult Pycnosmm, 
but the flies do not breed in mohwa. 

The possibility of there existing something of the nature of a 
stimulus by means of which union, for the pur^se of pairing, is 
effected among insects, has been considered by some scientists. 
There is an instance of a case in which Sir Hiram Maxim observed 
that a large number of male mosquitos had congregated at an 
electrical apparatus that was emitting a particular musical note. 
The absence of females suggested the possibility of its being a sexual 
note, giving rise to air-waves that vibrated the antennal whirls of 
the male in a way as to make him cognisant of the female’s presence. 
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We carried on some partially successful experiments in this direction 
and improvised an electrically controlled musical apparatus capable 
of emitting a continuous note of more or less unifonn )»itch. Hut 
our inability to determine exactly the nature of the sii-ealletl sexual 
note has necessitated the postponement of this experiment till we 
can devise a better type of apparatus. This investigatiou is nt 
special interest in view of the fact that it is likely to throw light on 
the significance of stridulation of insects which has engaged th^ 
attention of scientists, and which has a highly interesting bearing 
so far as the control of these stridulating insects is concerned. 
A method of trapping crickets by means of sound made by striking 
two coconut shells against each other is common amongsl the 
village boys in some parts of Bengal, but I do not know' how far it 
is successful. 

Ill conclusion, it should be mentioned that no definite genera 
lizations can be made from the insufficient data presented in the 
foregoing lines ; they are nevertheless indicative of the jxissibilities 
of tliis line of work, and it is only as such an indication that they 
have been presented. 
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Cheese-making, till recent conditions compelled some attention 
to this branch of dairy industry, could scarcely be considered as a 
line of development which oifered much attraction to those engaged 
in dairy work in India. Cheese, as it is known in Europe, ofEered 
but little attraction to the Indian consumer, as his milk products 
were practically all associated with the emplo}mient of sugar in 
their manufacture, and his tendency was towards something sweet 
rather than salt or bitter, while his large utilization of ghi (clarihed 
butter) provided the producer with a readily prepared form of 
milk product which would keep. Ghi, manufactured in the East, 
may be said to correspond to cheese-making in England. In both 
cases the centres of production are placed comparatively remote 
from large towns, in places where the sale of the more short-lived 
products of the dairy is impossible and where grass and grazing 
are cheap. 

Cheese-making, however, appeared to be a possibly profitable 
outlet for surplus milk in the neighbourhood of towns with a 
European population, while the manufacture of ghi can only be 
looked on as a means of reducing waste rather than as a profitable 
enterprise, when compared with milk, butter, khowa, and several 
other products in this environment. 

( 628 ) 
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To avoid this waste which was most uoticouble in the cold 
weather when milk was apt to be in excess, and to study the ctjodi- 
tions which lead to the production of a good arli< le. e.\|M‘riniontal 
work was started at the Agricultural College Dairy some three »)r 
four years ago. This paper is a description of such cheeses as liave 
proved satisfactory, with indications of the causes which h‘d to 
satisfactory results as shown by experiment. The materials adojd^Hl 
have always been of the simplest, as the aim was rather the utiliza¬ 
tion of surplus milk than the manufacture of cheese as the primary 
basis of income. 

The earlier work was devoted principally to the production of 
soft fresh cheeses for the local market during the cjold weatlwr, though 
a number of these are now sent to Bombay and other centres and v-ery 
favourable trade opinions have been receiwd from both IWibay 
and Calcutta. 

Latterly experimental work has been devottnl to the production 
of hard ripened cheeses of the Cheddar type- -a type of cheese which 
it is not particularly difficult to make, but ore in which the condi¬ 
tions of curing play an all-important part in the quality of the 
finished product. Humidity and temperature largely affect results. 
Success chiefly depends on their effective control. On anything 
like a large scale in the plains, a special room, designed to control 
these and yet permit of a circulation of fresh air, would appear to 
he essential. 

In our work, as already indicated, the conditions of manufac¬ 
ture have been throughout as simple as possible, and any of the 
cheeses described can be made in a small dairy, given the minimum 
apparatus noted. As surplus milk is usually available in the cooler 
part of the year—the best time for cheese preparations— they will 
be found a paying line of business, especially during the present 
shortage of imports of similar type. 

SOFT FBBSB OBBBSBS. 

These vary principally with regard to the proportion of cream 
to milk employed, the length of time allowed between setting and 
ladlii^, and the conditions adopted during the draining period. 
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Differences occurring in the above affect the flavour and the 
texture and the hardness of the cheese. It is assumed that the milk 
and cream utilized have been produced and kept undef the best 
conditions, and that scrupulous cleanliness with regard to animals, 
dairy, and utensils has been maintained, as disregard of any of these 
will lead to dozens of variations in the quality of the product—most 
of them objectionable. With the object of distinction we have 
employed the names Double Cream, Gervais, Single Cream, Bondon, 
and Lunch for the various types of cheese manufactured and sold 
from the Dairy. Apart from slight variations in the course of 
manufacture the leading difference lay in the proportions of separator 
cream and buffalo milk employed. In the first the proportions of 
the above were as I; 1, in the second as 1; 2, in the third as 1 ; 3, in 
the fourth as I ; 8, while in the last named whole buffalo milk only 
was utilized. The second and fourth were the most popular, followed 
by the third. The first was too rich and did not tend to develop 
the flavours found in the next three, and has not been manufactured 
to any extent of late. Indeed utilizing buffalo' milk and buffalo 
cream, the second appears to be the richest proportion of cream to 
milk which will produce a really well-flavoured cream cheese. The 
last on the list, though quite a fair cheese, requires rather closer atten¬ 
tion to the time given to setting and is apt to be a little too hard as a 
cream cheese for the market fancy. 

.The separated cream utilized represented 16 per cent, of the 
milk used, and had a fat percentage of approximately 44 per cent. 
'The average test of the buffalo milk was 7'30. 

Single Cream (Rennetted). 

The processes used for this and the Double Cream were praoti- 
cally alike. 

QtmntUy. Buffalo milk 1‘6 lb., cream 6 lb. Mix thoroughly 
in a bowl adding a little colouring matter. 

Temperature. The diluted cream was brought to a temperature 
of 66®F. In the cold weather this can be done by mixing and 
allowing to stand overnight. Otherwise it should be put in an 
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ordinary ioe box or refrigerator which will have a temperature of 
about 60® to 66®F. 

Rennet.^ The above quantity of cream will require 8 c.o. of 
rennet solution (prepared by solution of one Hawn reiuiet tablet 
in one ounce of water). This quantity should ha further diluted 
before being added to the cream, and on addition should Ih» mixed 
in thoroughly for about 5 to 6 minutes. 

Setting the curd. Cover the bowl with a clean cloth and sot at 
about 65°F. Under these conditions the curd will ha\'e set and b(« 
fit for ladling in about 6 to 8 ho urs. Except in the height of the cold 
weather, if set to curd during the day, the (ioagulation is l)est done 
in a refrigerator. In the Central Provinces in the (sold weather the 
temperature usually ranges from 60® to 70®P. at night, and a curd 
set late in the evening was fit to ladle at about 6 a.m. 

Treoirmui of curd. When solidification is complete, ladle into 
clean linen clothes which have just been scalded and cooled and are 
still moist, putting about 7 to 8 lb. in one bag : and drain as far as 
possible in a draught. Drainage will take about 48 hours, and can 
be done durir^ the day in a refrigerator if the air temperatme of 
the room is running about 70®P.,,and at night in an open room near a 
window. Provided the temperature is not too high, the more this 
(cheese is drained in the ordinary fresh air of a room the letter. 
Twice daily at least the cloth should be oj)ened and scraped dowji, 
mixing the drier with the wetter curd, and the cloth should Iw 
changed at least once during the drainage period. By more frequent 
opening and scraping and by use of a l%ht weight of (say) 3 to 4 lb., 
drainage may be hastened and reduced to 30-36 hours—aconsidora- 
tion when temperature is difficult to control. 

Mmdding and salting. Whenever the cheese is firm but pasty 
in consistency, place the contents in a basin and mix in fine salt 
using about two teaspoonfuls with the curd derived from the above 
quantities of milk and cream. 

If drying is (M^nplete, line the mould with grease paper or muslin 
and press the curd into the mould till full, then fold over the paper 
or muslin, add a small weight and apply momentary pressure and 

turn out the shaped ciheese. If it is found that on mixing in the 

42 
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salt dr 3 ring is not quite suifioient, the base of the moulds (readily 
made in the bazaar), which should be perforated and removable, 
should be covered with blotting paper, cut to size, and the sides 
lined with butter paper. The mould is filled and the cheese left in 
the mould under light pressure for 2 to 3 hours and then turned out. 
In both cases the cheese should be left to stand for 12 to 24 hours on 
straw mats before covering for market, any paper utilized in the 
moulding being removed. The cheeses are best sent into the market 
either in cardboard boxes or surrounded by tinfoil. The moulds 
used in these cheeses were about 3 in. in diameter and about If in. 
high, and the cheese prepared weighed, 24 hours after moulding, 
about Q| to 7 oz. Sixteen to seventeen cheeses were made from the 
milk and creanremployed and sold at 8 annas each (Calcutta price). 
The value of milk and cream was Rs. 5 (milk 12 lb. per rupee and 
cream 12 annas a lb.), as s^ainst Ks. 8 to lls. 8-8-0 cheese value. 

Gervais. 

Quantity. Bufialo milk 10 lb., cream 5 lb. 

Temperature. This cheese requires the milk and cream to be 
mixed as in Single Cream and brought to 60®-66°F. before the 
addition of rennet, and it should be maintained as near this 
temperature as possible during the process of setting and draining. 
On this account it requires slightly more care and the majority of 
the work at the Dairy was best done in a refrigerator unless nights 
were distinctly cool. 

Rennet. Using the same standard of rennet as in Single Cream 
and with tihe above quantities of milk and cream, only 1 c.c. to 
1*2 c.c. of solution should be used, being well diluted before mixing. 
The quality of the cheese depends on uniformity of temperature 
throughout, and on the slow rate of setting of the curd due to the 
small amount of rennet used. 

Setting the curd. If the cream is brought to the above tempera¬ 
ture in the evening in the cold weather and the rennet added, the 
curd wiU usually set by next morning. It requires from 12 to 14 hours 
from the time of setting to ladling. In the early stages the cream 
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should be stiired to prevent separation, and the bewl ceiitaininft the 
same should stand on wood or non-conductor and not on stone. 

Treatmefud of curd. Hang up the curd in a linen doth after 
decanting off as much whey as possible ; but do not break up 
the curd too fine when ladling into the bag. Care must, be taken 
to drain at a uniform temperature and in a place free of ifrau^ht. 
Drainage takes about 40 hours, the usual opening and scra}Mng 
down being done. 

Moulding and salting. The curd is ready to mould when firm 
throughout. After mixing fri salt, about two teaspoonfuls to above 
amount, the curd is pressed into moulds, lined below and r»»und 
side with blotting paper, and placed on straw mats. When full, 
press down and apply a light weight. The tiurd, if earlier draining 
was correct, can be removed in one to two hours, but if whey ea<a|Kj8 
at all freely, leave longer in the mould. The subsequent treatment 
is as in Single Cream. The size of mould used was almut 2^ in. 
in diameter, and If in. high; the weight of cheese on (jompletion 
was about 4 oz. 

In one batch in which 42 lb. milk and 21 lb. cream was 
employed, 63 cheeses were made. These were valued at 6 annas 
each. Ks. 19 of milk and cTeam yielded Rs. 23-10-0 ol cheese. 

Bonbon and Lunch. 

Generally the points referred to under Gervais hold with either 
of the above. The general lines of manufacture are the same, with 
the exception of the proportion of cream and the utilization of small 
quantity of butter-milk with the milk and cream employed. The 
quantity for a preparation of Boiidonmight be taken as 12^ lb. milk, 
lb. cream, and | lb. fresh butter-milk. About the same quantity 
of rennet would be necessary and the process employed would be 
as described under Gervais. The moulds employed were those used 
for Single Cream. In one batch where 87 lb. of milk and~ II lb. of 
cream was employed, 70 cheeses weighmg 7 oz. each were prepared, 
which sold readily at 6 annas each, giving a return of Rs. 29|- against 
a valuation of milk and cream of Rs. 16. This type of cheese was 
found to be the most popular produced—900 to 1,000 being disposed 
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of duriiig the last season. !Prom a dairy point of view it is also 
the most profitable. 

A similar type of cheese to Bondon but with a different 
flavour can be prepared with the same proportion of milk and 
cream and other action by the use of lactic ferment culture 
instead of rennet. 

The Lunch cheese was really similar to that sold as Bondon 
in England ; but l)eing made from buffalo milk, it was, however, 
a better article than that usually sold under this name. In order 
to keep the cheese soft, slightly less rennet must bo used than in 
Bondon. Generally the cheese was slightly more bitter and harder 
than the above. It was however quite a palatable cheese and had 
its own market. The Calcutta valuation was 4 annas per 7 oz. 
cheese, and, as 80 lb. of milk gave 50 cheeses of 6J to 7 oz. each, 
the money return was satisfactory. 

RIPBNBD HARD OHBBSBS. 

In describing this the general method^ of manufacture employed 
will be detailed, as this, with one or two important variations, was 
practically the same in all the batches made. These variations were 
the percentage of fat used in the milk and the length of time allowed 
for curdling. The other varying factors introduced were brought 
into play after manufacture was practically complete or during the 
period of ripening. The introduction of variations in the standard 
process was directed to overcoming the tendency to hardness and 
excessive dryness, the results of climate and the use of buffalo milk. 

Apparatus employed. One tub fitted with a drainage rack, milk 
filter, knives for vertical and horizontal cutting of the curd, a 
measure, thermometer, acidometer, straw mats, cheese-cloths, 
calico, rennet, weights up to 28 lb., cheese moulds and followers. 

Materuds. W hole buffalo milk and separated buffalo milk. The 
acidity at the commencement of the cheese-making should be 0*16. 
To arrive at this it is usually necessary that one of the above be 
milk from the previous milking, i.e., the evening before. The pro¬ 
portion of the two used is dependent on the standard of fat adopted. 
In the earlier work we adopted 3*6 per cent, fat, utilizing equal 
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quantities of whole and separated milk, and in the course of oxiwi- 
ment variations wore made between this and 7 jwr cunt, on whole 
milk only. Eventually a 5 per cent, standard was a(lo]>tod as 
correct as far as the fat present influenced the eventual a(»ftiio88 of 
the cheese. 

The following may be taken as sufficient materials b>v 
moulds, 14 lb. of skim milk (0T8 i)or cent, acidity), 30 lb. whole 
milk (0*13 per cent, acidity), yielding 44 lb. of mixed milk with 6 
pr cent, fat and approximately 0*16 per cent, acidity. 

Process preparing for rennet. Both milks wore carofullv mixed, 
tinted by the addition of three teaspoonfuls of cidouring mutter and 
filtered. The temperature of the milk was about 75°F. The tem¬ 
perature was raised by immersion of the bucket in a boiler of hot 
water, stirring the milk during heating. The temperature was thus 
raised to 84°F. The milk was then transferred to the wooden tub, 
thereby falling in temperature to 83°F. 

Rennet. Bonnet was added, 6 c.c. of standaid being diluted 
with six times its bulk of water. The remiet was made up by using 
one tablet of Hansen's rennet in | oz. of cold water in which a tea- 
spoonful of fine salt had been dissolved. It correspinds to alK)ut 
one dram of standard rennet per three gallons of milk. After 
addition of rennet the milk was gently stirred for 3 to 4 minutes, 
and then covered with a cloth and left to curd. 

CvUing the curd. The curd set and was ready for cutting in 
from 35 to 40 minutes after the addition of reimet, being regarded 
as ready when it broke with a clean fracture when the thermometer 
was inserted. At this stage the curd was cut vertically and horizon¬ 
tally into cubes of above fin. side. The curd was then stiiTod and 
allowed to settle for 15 minutes, a muslin was pressed down into the 
tub which caused a clear whey above. About six quarts of whey was 
removed and heated to about 90®F. The waimed whey was gradually 
added to the curd and whey in the tub, the curd bomg stirred, till 
in about 20 minutes it was raised to 86®F., at which temperature 
it was maintained for 30 minutes. The whey was then poured off and 
the curd transferred to a cheese-cloth and placed on the rack to drain 
for 20 minutes, the acidity of the whey being 0*13 per cent. Thu 
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nurd was cut into cubes of throe sides and allowed to drain again for 
20 minutes. This was done in all three times, the size of the cube 
being reduced by about 1 in. on each occasion. The curd at this 
stage eliould begin to crumble down into small flaky pieces when 
passed between the finger and thumb. The weight of curd was 8*4 lb. 
The curd was crumbled down partly by hand and partly by the use 
of a mortar and light pestle, salt at the rate of about one oimce per 
.3 lb. of curd being gradually mixed into the curd. The curd was now 
ready for moulding. The moulds used were 6 in. in diameter and 6 in. 
in height, a size which we considered would be satisfactory for the sale 
of whole cheeses to customers, but which, later observation showed, 
would have been better if they had been an extra inch at least in 
diameter, as the small size employed undoubtedly accelerated dry¬ 
ing. The mould was lined with cheese-cloth and the curd gradually 
added and pressed in. When full the follower was placed on top 
and 14 lb. weight applied. After two hours the cheese was removed 
from the moulds, turned, and replaced, this time with 28 lb. pressure, 
and left overnight. Early next morning the cheeses were removed, 
the cheese-cloth taken off and a piece of calico sewn round the cheese. 
They were returned to their mould and subjected to 28 lb. pressure 
for two hours and finally removed and placed on straw mats to dry. 
This required about 24 hours. They were then ready for ripening, 
during which they were turned twice daily. The cheese was in good 
condition for use in from six to seven weeks and we^hed about 2f lb. 
to 3 lb. 2 oz. per cheese. The first batch made had a 3‘ 6 per cent, fat, 
and the curing was done in an underground cellar during the day and 
night at a temperature of 80°P. The cheese in this case, on comple¬ 
tion, weighed 2 lb. 12 oz., and, though the flavour was fair, the 
cheese was distinctly hard and did not have the melting effect in 
the mouth associated with a good cheese. On the other hand the 
next experiment which was, carried on it on almost similar lines with 
3^ per cent, fat was an exceptionally good cheese, each weighing just 
on 3 lb.; the only variant in its manufacture was a steadier curing tern - 
perature which remained at 60° P. for the first fo ur weeks. Variations 
were made in the percentage of fat. The whole buffalo milk gives a 
larger weight of cheese for milk used and also a softer cheese but 
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with leas of the consistency of the Cheddar typo. It might ire 
described as soft to out but somewhat powdery t<> oat. High fat 
percentage tended to a distinct melting out of fat during riijoning. 
This was noticeable in all cases aliove 6 per cent, when the woathor l)o- 
gan ^ warm up in February. Experiment was made on alt^^Tiug the 
time of setting of the curd from the standard of 35 minutes first ainu d 
at up to 70 minutes. Lengthening the time of ronnetting tended Ui 
the production of softer finished cheese, but did not have as much 
effect in this direction as certain other factors, and almost asw)ft 
cutting cheeses with a mellow melting character wore got with 33 to 
40 minutes’ rennetting when conditions of moisture and tom|Kiraturc 
during ripening were suitable. Altering the pressure applied in 
the press by decreasing the first time under 28 lb. weight t(» 3- 4hours, 
thus avoiding so complete an expression of whey, produced a choose 
with less hard and dry character. Experiments conducted in 
paraffining the enclosing calico with molted white paraffin about 
8 to 10 days after making had the effect of preventing excess 1(>8S 
of moisture during curing and resulted in softer choose, but our 
observations lead us to look on this rather as a moans ti) avoid 
unsatisfactory curing conditiqns than as an essential for a good 
cheese. Strict maintenance of the temperature at 60° to 06°P. by 
doing curing almost entirely in the ice-box— a condition forced on 
us by rising air temperature—together with the presence of water 
in the cooling chamber, had undoubtedly a very marked effect on 
the quality. All the last three batches of cheese, in which this was 
controlled, whether set for 35 minutes or 70, or whether enclosed in 
paraffin or not, were good with a slight bias in favour of those 
paraffined. A very marked improvement took place in the quality 
of the cheese (6 per cent, fat) prepared in these batches, when after 
short applied heavy pressure and six weeks’ curing, under condi¬ 
tions noted, they were transferred to air-tight vessels (in our case 
laboratory drying jars without the drying material), and left with 
occasional turning for about a week, the temperature being about 
80°P. The cheeses so treated appeared to soften very considerably, 
developing a better texture, quality and flavour without further 
loss of moisture. 
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For thia olaas of ripened elieeBe as desoribed, we are of the 
opiiuou that the following variations in the standard method des¬ 
cribed will tend to help towards a really good quality hard cheese :— 
The use of milk oontaining 5 per cent, fat, an increase in the time 
of setting from 35 minutes to 45 or 50 minutes, strict attention tb cur¬ 
ing temperature and its steady maintenance at 60° to 65° T.—all 
cheeses in which a higher or irregular curing temperature existed were 
harder and drier—the maintenance of some vessel containing water 
in the curing chamber, the reduction of time under heavy pressure, 
and, finally, the removal of the cheese after six weeks in the 
above condition to a chamber which is air-tight or practically so 
at higher temperature for a week. The application of paraflin 
during curing, so as to check the loss of moisture from the cheese, 
is not essential; but on the completion of the curing process a heavy 
coating of paraffin is no doubt of value in storing the cheese. 



COMMON CONTAGIOUS CATTLE DISEASES 
AND METHODS OF DEALINC» WITH 

THEM. 

BY 

R. BRANFORD. M.R.C.V.S., 

Superintendent, Government Cattle Farm, Hissar. 

RINDBRPBST. 

Since I have been in charge of the Hissar Govcnunont Gatlle 
Farm, I have had two opportunities of observing outbreaks of 
rinderpest, and the following facts iioted in their connection niiiy 
prove of some interest. 

The map below (p. 640) shows the places where cattle were 
attacked and the approximate distances from Hissar and each other. 

The first outbreak occurred in June 1914 at Sully. At that 
time, at Sully, there were 250 cows, all with big calves at heel, and 
20 herd bulls. 

The cows were in four herds in separate lines ; the bulls were 
in a separate line, but four of them were running with the cows at 
night. 

The previous monsoon rains had failed, and the cowa were all 
in Very poor condition ; the bulls and calves wore fa-t. The disease 
was definitely diagnosed on June 3rd, after which all the animals 
were kept up and stall-fed, and the affected animals were placed in a 
separate line. All except affect€*d animals had to be taken out to 
water twice daily at a tank about 300 yards from the lines. Serum 
was at once telegraphed for, but, owing to delay in its arrival, 
inoculation of these cattle did not begin till the 13th. Inoculation of 
cows and bulb finished on the 19th. The disease spread rapidly. 

( 639 ) 
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According to a diary I kept at the time, two cases were noted on 
the 3rd, and 22 by the 9th. Altogether there were about 40 cases, 
of which 14 died. Five of the bulls were affected ; none died. 



No case occurred among calves imtil the 23rd ; they were 
inoculated on the 25th and 26th. None of the calves died. 

The serum was used in doses of 30 c.c. for bulls, 20 c.c. for cows, 
and 10 c.c. for calves. 

The average weight of the bulls was about 1,500 lb., and of the 
cows about 900 to 1,000 lb. (cows on this farm average more, but 
these were in poor condition). The calves were of varying ages, 
mostly about 5 to 6 months old. 
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The serum acted well, and no animals imafEectrd at the tinu* 
of inoculation died or showed serious symptoms. 

No drug treatment was tried on any of tho cases, Imt all 
through the outbreak the cattle were well fed on as much green 
joww (A. Sorffhum) as they could eat. In my experience pletity ol 
good green fodder is the best treatment for rinderpest. 

The weather throughout June and up till July 5th was h(»i 

and dry. 

The chief point of interest in connection with this outhT<‘al< 
w'as our success in limiting it to the place where it started. It did 
not even spread to the bullocks of the Sully ciilthTition, which ha<l 
to work in fields about half a mile distant from the cows' lines, ami 
had to be watered at the same tank. These bullocks also had to 
bring the cows’ ration of green jowar up to the lines. The delayed 
infection of the calves was curious, considering that some were 
actually being suckled by affected mothers. Prohibly the groat, 
heat and dryness rapidly sterilized the virus, and had more to d<» 
with limiting the outbreak than tho very strenuous ollorts which 
were made by way of isolation and disinfection of atioiulants, 


utonsUs, etc. 

Rinderpest did not occur on the farm again till May 1917. 
In March 1917 some cases among buffaloes were diagiiosid ni 
Hissar town, and a number of deaths ocourred, A s many as possible 
of the animals in immediate contact with the diagnoaiHl eases were 
inoculated by the Ovil Veterinary Department, and so lar as am 
aware thia outbreak did not spread much among other latt - 
the town; but outbreaks in neighbouring villages were reported 


frequently throughout April. 

The farm bir (grazing land) is traversed by mmierons public 

roads, and it was soon obvious that the f 

to farm cattle. This did not actually occur tdl May 4th. on which 
date some of the young male stock at Chaom were found to to 


'^iSere were 825 animals in contact, aged 1 to Sj years toim 
had been obtained, and all preparations tor moculation had leeii 
made beforehand, and all were inoculated by t e lOt 
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This may seem a long time for so small a number, but the 
animals were all wild and unhandled, and could only be inoculated 
after lassoing and pulling up to a gate. The older animals are very 
strong, and the men have generally had enough by the time 100 have 
been done. Also, by the serum alone method, which is the only 
method allowed in India, if one goes too fast through a big lot of 
cattle kept in separate herds, as these are, it is difficult to insure 
getting all the inoculated animals into contact with the disease before 
the period of immunity conferred by the serum passes. Unless 
one does, inoculation with serum alone is almost waste of time. 

Altogether about 50 animals contracted the disease with definite 
symptoms. About half were definitely affected prior to inoculation 
and were not inoculated, and some of the remainder were probably 
in the incubation stage of the disease at the time of inocuktion. 
Eleven of the animals died. The disease was in some cases compli¬ 
cated by foot-and-mouth disease lesions, and in all cases was aggra¬ 
vated by flies. Flies are usually absent in May, the fierce dry heat 
and hot winds being too much for them; but May 1917, in fact the 
whole of 1917, was abnormally damp. Rain had been heavy in 
April, showers occurred in May, the weather was always close and 
muggy, and flies swarmed. 

Maggots had to be removed from the mouths and parts 
surrounding the anus from all severe cases, and the wounds made 
by them dressed twice daily, involving the lassonig and casting of 
each case for each dressing. Under normal conditions no doubt the 
percentage of deaths would have been less. 

The disease was next discovered on May 18th at Kherwan 
(10 miles from Hissar) among a herd of 612 heifers aged 1 to 
years. 

The animals were in temporary thorn kraals, and there being 
no facilities for catching up, and inoculating on the spot, they were 
brought in herds day by day to the Stables lines and inoculated there. 
Severely afiected cases were kept at Stables for treatment. Some 
mild cases were returned to Ekerwan with the others, in order to 
allow of the inoculated animals keeping in contact with the disease. 
About 30 working farm bullocks were at Stables in a line adjacent to 
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the one used for the severe cases. These bullocks wpif* also inocula¬ 
ted. As regards treatment, the same difficulties witli maggots were 
experienced as at Chaoni. Deaths occurred in aln»n< tlic same 
proportion. 

There were no further cases among farm animals until August 
7th, but reports of the presence of the disease in neighlMuiring villages 
continued to be constantly received tlvroughout the hot weather 
and rains. On August 7th the disease was diagncwed at Sullv in a 
herd of 206 young stock hillocks, 2| to 4 years old. S(‘ven animals 
were affected. There were about 1,000 cows in tem])orarv thorn 
kraals on the Sully cultivation, about three-fourths of a. mile from 
the lines where the young bullocloi wwe, and about 20 lierd bulls 
and 10 young three-year old bulls were in se])arate ad jacent lines. 
In the hope that the cows, of vrhich 80 jier cent, were heavy in call, 
might escape infection, the affected herd of bullocks was mo\ed to 
Chaoni and inoculated there. Ca.scs of the disease w^ere also mov(‘(l 
and treated at Chaoni. The bullocks were necessjirily. while grazing 
in the day time, mixed with the young male stock at Chaoni wliuh 
had been inoculated in May. A few days after inmailation, as usual, 
several of the bullocks which were probably in the. iiuuibation stage 
at the time of inoculation, showed definite symptoms of the disea.se. 
and a large proportion of the young male stock must, have again 
come in contact, but none of them ever showed the slightest 
symptom of the disease. The inference is that they had ac((uired 
active immunity from inoculation with scrum alone plus contact in 
May. On August 22nd rinderpest was diagnosed in one of the 
10 young bulls at Sully. All ten were removed to Cliaoni. 7’he nine 
healthy animals were inoculated, and all wore kept in the same line 
with the bullock cases. The affected bull, after liecoming con¬ 
valescent from rinderpest, contracted pneumonia and died. 

On September 11th the disease was discovered at Pobran iii a 
herd of 200 cows with calves at heel. There were also at Pobran 
600 cows heavy in calf (these animals had been moved there from 
the Sully cultivation in August), but their kraals were separate from 
the affected cows. Only the cows with calves and the calves were 

inoculated. 
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On September 30th, cases of the disease were again found at 
Sully among a herd of 200 cows with small calves which had recently 
been transferred there from the home farm where they had been 
for the previous three months. On the same day more cases were 
also diagnosed in a herd of 90 cows, with small calves, at the home 
farm. Both herds and also all contacts at the home farm and the 
calves were rapidly inoculated. 

On October 9th the disease was again found at Pobran; this 
time ill the pregnant cow herd. Most of the very heavily in calf 
animals had duly calved and been inoculated at the home farm in the 
interval between the previous outbreak there and this. The remain¬ 
der were now inoculated, and although some were heavy in calf, 
and all were wild and had to be lassoed and hauled up to a gate, no 
abortions occurred. There was no further outbreak on the farm 
until November 18th, when three of the bullocks at the Stables 
cultivation were found with severe symptoms of the disease. The 
remaining bullocks there (30 in number) were inoculated on the 
19th and one more case occurred. Two of the three first attacked 
died. As mentioned above, these bullocks had been previously 
inoculated in May. Presumably although standing at night in 
a line adjacent to one containing cases of the disease, and being 
inoculated in a yard in which numerous affected animals had been 
handled the day before, they had not been at that time sufficiently 
in contact to acquire active immunity. 

The heifers, which had also, as described above, been inoculated 
in May at the same time as the bullocks, had been brought to Stables 
from Kherwan at the beginning of November. They were in daily 
contact with the affected buUocks, but none of them contracted the 
disease, and presumably they had acquired active immunity in the 
same way as the male stock at Chaoni did. 

In the above recordT tl^e following points seem to me to be of 
special interest:— 

1. The demonstration that the serum alone method plus 
contact with the disease does produce an active immunity. Muktesar 
eicperiments of course have previously definitely proved this, but 
experiments under laboratory conditions are very different to dealing 
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with large numbers of animals in the field. Actual luixing of diseased 
and healthy inoculated animals seems necessary to produce actiw 
immunity. The Stables farm bullocks, when inoctilatcd in May, 
stood for over a month in a line separated from another (iontaining 
severely affected animals, several of which died, by a wall ivbo»ii 
one foot thick perforated with numerous holes 8 or 9 inches in 
diameter. They were caught for inoculation in a small yard in wh ich 
numerous cases of rinderpest had been caught the day Ijefore, but 
they did not develop active immunity and were attacked by tin* 
disease in the following November. 

The heifer and male stock herds, which did develop active 
immunity, were not inoculated until cases had occurred, and were 
mixed at time of, and after, inoculation with mild (utses of tlu; disease. 

2. The slow spread at times of the disease from herd to hertl 
even when the herds are in close proximity is interesting ; much 
of this may be due to the degree of immunity possessed by Indian 
plains cattle, but in practice rinderpest does not appear to Ix^ su 
highly contagious as most text-books lead one to believe, at any 
rate in India, and suggests that in the absence of serum a good deal 
could often be done to check the spread of the disease by segregation. 
In the outbreak after inoculation of the affected herds on the farm 
in 1914, segregation was completely successful in preventing further 
spread of the disease. In 1917 probably 1 would have had less 
trouble if I had artificially infected and inoculated the various herds 
as rapidly as possible, but I do not think any of the numerous 
farm outbrealm were due to spread of infection by farm animals or 
attendants. The disease was general throughout the district; all the 
villages surrounding' the farm at one time or another became 
infected. The farm hir is unfenced, and all the villagers surroptitioiLsly 
graze their cattle in it as often as they can. The bir is also traversed 
by numerous roads on which trafl&c cannot be prohibited. Probably 
each outbreak was due to fresh infection from outside. Conditions 
in India with its tiny Veterinary Department^ and where it is at 
present impossible to enforce restrictions on the movement of 
mLinals, are of course much against attempts to check the spread 
of disease by segregation. 
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3. A tabic is given below showing the numbw of animals inocu¬ 
lated in the various outbreaks and the numbers which died. Moat 
of the animals which died or became severely affected were inocu¬ 
lated or probably affected at the time of inoculation. (Inoculation 
of affected animals with preventive doses is not recommended, 
but during the first few days animals affected with rinderpest show 
no symptoms except a rise of temperature and in dealing with 
unhandled cattle the taking of the temperature is as difficult an 
operation as performing an inoculation. The animals have to be 
rounded up in a small yard, lassoed and hauled up to a gate, after 
which the temperature is not a very reliable guide. The routine 
practice on this farm is to inoculate all animals not showing definite 
symptoms. This necessarily involves inoculating a small propor¬ 
tion already affected.) In 1917 the virus was probably unusually 
virulent, and a number of animals did contract the disease 10 days 
or so after inoculation, and were undoubtedly healthy at the time 
of inoculation. The serum was used in doses of 10 c.c. for calves 
under l^-year old, and 16 c.c. to 20 c.c. according to size for other 
animals, excepting herd bulls, some of which received 40 c.c. 
doses. 

In 1917 the percentage of deaths to cases was for plains cattle 
high. It is not possible to give exactly accurate figures, as some 
animals developed the disease in an exceedingly mild form, and 
showed few or no symptoms beyond a temperature reaction, and as 
they were unhandled few temperatures were taken and some cases 
no doubt evaded diagnosis. The mortality was probably about 40 
per cent. Unfavourable weather conditions, maggots, and in some 
cases complication with foot-and-mouth disease rendered treatment 
unusually difficult, and probably raised the mortality percentage. 


• 

Numbw inooniated 

NuBiber died 
without inoculation 

Number died 
after inoculation*' 

4166 

SO 

37 


* A l»rg« proportion of tUese, m oxplninad aboro, wore probably really in the initial etage 
of the d i eeae e at the time of inoeulation. 
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HiBMORRHAQlO SBPTICiBMIA AND BLACK QUARTBR 

Both these diseases are eiideiuic m Hissnr Distrirt Dminy 
recent years deaths from ^hein on this farm }m\,. 
follows:— 


1913- 14 

1914- 16 

1915- lU 

1916- 17 

1917- 18 


Dry year 
Wet 

Famine ,, 

Wet 

Flood 


H H. 

f»s 

IS 

As 


ISI.li'k >(li 


•-’ti 


Both are mainly diseases of young stotrk have i>evei had a 

case here of black quarter in a <h>w. hei’d «»r cuhivaHoi! 

bullock. Cows and bulls here are nol so described till flu'V are t>vei 
3 years old, and cultivation bullocks not till they are over 1 wars. 
Huemorrhagic septicseinia does, e-specially at times of .sevcie 
epidemics among calves, occasionally attack mature animals. 
Probably in both diseases the younger the animal the greater its 
susceptibility. Black quarter is said t.(> be rare m smoking calves 
and my experience here bears that out. a Ithough a few ca.ses as a rule 
occur annually, but that is probably lieiiause natural infection is m 
some way connected with grazing. Young caK^ivs lor tin* lirst h'w 
mouths do not graze much. The most .seriousepidemics .if hasiioi 
rhagic septicsemia here have ahvavs been in calves umha- then 
mothers, generally aged between f out and eight months. Inlection 
in their case is almost certainly by way of the mouth : cjilves here a.s 
a rule get no opportunity to graze till they are over two months old, 
and as a rule do not graze much w'hen they have the opportunity 
till they are over four months. 

Both diseases as regards measures neces.sary foi prevention 

are similar, in that both are usually <;ontracted by animals being 

grazed over infected areas. The degree oi danger in the areas 

depends, especially as regard.'* hiemorrhagic septicaemia, on rain. 

and the disease as a rule here only (xaairs after good monsoons in 

the autumn. Exceptions to this rule are probably due to flooding 

of low-lyi n g areas by canal water. An outbreak which occuned 

here in December 1911 (a dry year) was almost certainly due to this 

cause. Colonel Farmer informed me that in connection with this 

43 
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outbreak, he fenced off a low-lying area in proximity to the canal 
and subject at times to floods of canal water. After the fencing 
(made of thorns) was complete the dia#ase stopped. Some months 
later, parts of the thorn fence were blown away in a violent dust- 
storm, and some cattle got into the place and cases of the disease 
again occurred. 

Both diseases can usually be checked if on an outbreak a com¬ 
plete change of grazing to high, well drained ground can be effected. 
As regards this farm, at times of heavy general rainfall this is very 
difficult, as low-lying areas are scattered all over the hir. It is 
especially difficult in outbreaks occurring at Chaoni among the male 
stock, as their grazing area is comparatively small, and with the 
small number of both cattle herds and supervising staff avail¬ 
able, it is practically impossible to prevent the cattle grazing 
where they like. Specially known dangerous areas are sometimes 
fenced off. 

In the case of outbreaks among heifers or calves with cows which 
are grazed to the north of the B. B. & C. I. Railway line (which 
runs through the hir roughly east to west), complete change of graz¬ 
ing can be effected as the area is \’ery large, but in no case can one 
ever be certain that the cattle have absolutely no access to low-lying 
dangerous ground. 

In cases when moving to fresh ground is ineffective, and serum 
for inoculation is not available, both diseases can sometimes be 
stopped by keeping the animals up and stall-feeding them. In my 
experience here, this always stops black quarter, but cases of 
haemorrhagic septicaemia sometimes continue to occur several days 
after animals have been kept up. Lack of precise knowledge as to 
the natural method of infection and period of inoculation prevents 
any conclusions being come to from such incidents, and in my cases 
the experiment has never been continued very long. It has only 
been done here on occasions when, for some reasons, serum was not 
immediately available. Animals here are always inoculated as soon 
as possible if change of grazing is not effective. 

If inhalation, as text-books say, is ever a natural method of 
infeotion, such cases are easily explained. 1 have frequently seen 
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animals in the last stages of the disease lick healthy ones standing 
near, and shake saliva over them, but have never been able to trace 
any case of the disease to this cause. 

In September 1914, a particularly severe outbreak (d Inenior- 
rhagic septicsemia occurred here among calves at heel. 'Die out break 
l)egan at Pobran. The affected herds were first moved to Siables 
and grazed from there, but as deaths continued, attiT two nav.s 
they were kept up and stall-fed. Deaths still continued lor three 
days, when serum which had been telegraphed tor arrived, and tin* 
animals were inoculated. 

Serum immediately stopped the outbreak, and no calf di<‘d 
more than 36 hours after inoculation. Altogether about 66(1 
calves were concerned, of which 50 died, all but, tliree Udore 
inoculation. 

In September 1916 the disease started among the heifer lierd 
at Kherwan. The affected herd was iiuHiulated, and wlude of the 
animals-—10 herds of about 70 each—were moved to Sully, and no 
more cases occurred. 

In the autumn of 1917 haemorrhagic septicaemia occun’ed on 
the farm to an altogether unprecedented extent. The first out¬ 
break at Pobran was among calves about 7 to 8 months old. Tlie 
first case was diagnosed on Novemlier Isi. Four died on the ‘Jnd. 
two on the 3rd, and three on the 4 th, all unino(;ulated. 'Die herd 
was inoculated on the 3rd. (AiTangements had been made to 
inoculate them on the 2 nd, but they stamjKidcd on th<^ r<Kid to the 
inoculation yard.) After inoculation the calvt^s w(‘re kejit uj> and 
stall-fed, but four inoculated animals died on the .'ith, two on 
the 7th, and one on the 15th. 

Serum was not so effective as usual, but probably the aiiimalK 
which died on the 5th weroiilready infected at the time of inocida- 
tion. The animal which died on the loth sh<>wed pronounced 
symptoms on the 13th, and after 24 hours ay)|jeared to le 
recovering. 

The disease next started at Sully on the I3th November among 
a herd of 126 calves at heel (about 4 months old). They were inocu¬ 
lated on thejI 6 th,', 5 ^,Cases also occurred at^Sully on the 15th and 
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16th in two herds of older calves of about 70 each, also under their 
mothers. They were inoculated on the 16th and 17th. 

Altogether at this time there were 850 calves at Sully, with 
their mothers, from three to seven months old, divided into twelve 
herds. Cases occurred in all but two of these herds before December 
17, and they were inoculated. On the whole the results of inocu¬ 
lation were satisfactory, and some of the deaths which occurred 
were in calves not fully recovered from rinderpest, and some cases 
were complicated with piroplasmosis. 

On the 18th November a case of haemorrhagic septicaemia was 
diagnosed in a herd of 100 heifers at Stables and grazing was changed. 
On the 23rd November another case occurred in another herd of 
90. These were also sent to a fresh grazing ground. No more cases 
occurred in either of these herds. On 26th another case in a herd 
of 100 occurred and grazing was changed, but another animal died 
on 27th ; both animals were probably infected on the same ground, 
but the animals were the youngest heifers there, and probably the 
most susceptible, and were inoculated on the 27th. No more cases 
occurred at Stables ; there were altogether 6herds of heifers there. 

On December 2nd the disease started at Chaoni among the mal<i 
stock. Two cases were diagnosed in a herd of two-year-olds. There 
were about 550 animals there under three years old, all were inocu¬ 
lated as quickly as possible, but the disease spread rapidly and 
several deaths occurred before inoculation was completed. Foui 
deaths occurred in inoculated animals several days after inocula¬ 
tion, and the dose of serum in last herds inoculated was increased 
to 20 c.c. (The dose, usually used on this farm, of haemorrhagic 
septicaemia serum is 15 c.c.) 

The disease did not spread to a herd of 200 young stock bullocks 
which were being grazed over the same ground as the male stock. 
Very few of the bullocks were under three years old and about half 
were four and over. 

Cold did not seem to have any effect in sterilizing the ground ; 
sharp frosts occurred in December and January, but one or two 
sporadic cases occurred in January among young cows. Black 
quarter, as the above statistics show, occurs here practically every 
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year. Moisture does not appear to have much eft’cc.t on the incidence 
of the disease. As a routine practice, all c.attle on thi. tanu aiv 
vaccinated against the disease at the time of weanitig (c, t,» o nionili.s 
old). This as a rule keeps the disease in check, but caxvs arc always 
liable to occur sporadically, generally in animals ahoiii, is moniii- 
old which have lost the immunity conferred by vaccination at 
weaning. Usually also there are one or two cases annually in ca Ivc ^ 
before weaning. 

In the two years 1913 and 1017, in which deaths were most 
numerous, regular outbreaks of the disease occurred at (‘haom 
among the male stock. On both occasions rc-vaccanaiioti ol all 
susceptible animals there was carried out. I was awav on lease 
at the time of the 1913 outbreak, fait the result, of vaccination was 
satisfactory. 

The 1917 outbreak occurred in June atid iiumedtalcly assmuetl 


serious proportions. Pending arrival ol vaccine, I he grazing grounds 
of the cattle were changed as far as is possible at Chaoni, but ilealhs 
continued, and after a day or ,so the catt le were all kept up and stall 
fed. After vaccination each herd was k<;pt up a further period ot 
ten days, and then sent out to giazc anywhere they likeil. No 
deaths occurred after the animals were k<^j)t up, and no deaths from 
black quarter have occurred since up to date (Kehniary I9IS) 
in these animals. 


A case of black quarter occurred in a 2^-year <Jfl bullock 
grazing with these animals in August. The bullock hsd been sent 
to Chaoni from Sully owing to rinderpest. 

The effect of vaccination is not always so sctislactory ;is in tlm 
above instances ; rei^ently (February 1918) four (talves ugtyi about lu 
months have died, which were only vaciunatcd in Ja muiry. IVoImi bly 
the immunity conferred by the vaccine varies with each brow. 
These animals were also at C’haoni, showing that black quarter 
infection is still alive there. Most of the animals inoculated in the 
June 1917 outbreak were still there, presumably they still retained 


some of the immunity acquired by vaccination in June. 

Several cases of black quarter also occurred in 1917 among 
the heifers at Kherwan late in October. The animals were moved 
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to Stables, which necossarily involved complete change of grazing. 
This effectively stopped the outbreak; two heifers died of the 
disease within 48 hours after arrival at Stables but no doubt were 
infected before leaving Kherwan. 



IRRIGATION IN SIND. 


BY 

T. F. MAIN, B.Sc., 

Deputy Director of Ayriculln re, Aim}. 


The province of Sind consist.s of sonio lU) million fwires of liind of 
which some 15 million acres arc culturable, hut the aimiuil cult i\ii1 ioo 
amounts to only 3| million acres in a good year. F«»r praolh;.!! 
purposes the agriculture of the (iouutry depends upon irrigation as 
the rainfall is almost negligible. It is only in two tracts. r>K.. the 
Desert and Kohistan, that a precarious system of agriciiltun^ 
dependent on rainfall exists. Through the micldle of Siial from 
north to south flows the Indus river which drams the Punjab in 
addition to carrying the vast volume of melted snow wate.r which 
issues from the North-West Himalayas. It is largt.lv this sno\\ 
water which brings about the annual inundation of tin livir I n 
extends frotuMav to September. Soon after entei ing Sind the mw' 
passes through the Sukkur gorge, and it is at th is point wlun e I he m.,s 
favourable conditions are found for withdrawing ''' b* 

the province. The great scheme known as the Sukkur liirnige 
and Triple Canal Project is now receiving the earnrat atlen nm > 
Government but h.as not yet been sanctioned ; still it »'‘''"“ sii e 

to predict that another decade will see the wor ' 'b , . . 

tioL Sind is a great alluvisl plain intersected by the ns. w «h 
formed it. The land is fertile save for certain salt ant aini ) s ^ ^ ^ 

and has great potential qualities. High class samples „1 wheat and 
long-stapled cottons have been produced expenmen a y, 
amputation extending far beyond the boundaruis 
jowm (A. .Sorghum) cropsare perhaps the „j,(i 

great possibilities of the province are on } ' y 1 

( B5iJ ) 
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the cause is primarily the lack of irrigation. The water is there in the 
river, but it is allowed to pass on to the sea. At the height of the 
inundation season some 500,000 cusecs pour through the Sukkur 
gorge of which some 45,000 cusecs are withdrawn from the river 
below this point. The river is at its lowest from December to 
March. Kven then 20,000 cusecs pass the Sukkur gorge, and practi¬ 
cally none of this is brough t on to the land. The great project referred 
1,0 above is intended to rectify this unsatisfactory state of affairs 
by withdrawing 17,000* cusecs of water in the rabi (winter sowing) 
season, and it will also provide Cor the regular and steady supply 
of water to the great canals throughout the year. At the present 
time there is only one perennial high level canal in Sind - the Jamrao. 
The inundation canal system supplies watei' mostly below the 
level of the land (except in rice tracts). All this will be 
transformed when the new high level canals ol the scheme referred 
to above come into use. , — 

From these remarks it will Iw evident that the Irrigation 
Department is going to liilfil its role of making the w^ater of the 
Indus available for cultivation in the best possible manner. Three- 
fourths of the minimum cold weather discharge will be diverted into 
canals, with alignments coinciding with the crests of the slightly 
undulating plains so that the water wdll flow on to the land under 
the force of gravity and require no lifting, while a constant supply 
will he onsured both as regards time and quantity. When these 
conditions prevail cultivators will be in a very enviable position, 
but the greatest care will have to be taken to see that the water 
is well used and not abused. It must be fully recognized that 
this seheine has dangerous possibilities. The water tabic is bound 
to rise, and it is essential that this rise should be kept within limits 
and not unduly accelerated by the lavish use of water W'horc it is not 
required. Ruch a practice would undoubtedly lead to large tracts 
of country becoming water-logged or kalnr (alkali) infected or both. 
It is in this connection that, the Agricultural Department has an 
important function to perform. It must convince the cultivator 


* This includes 2,000 cuscoe at present withdrawn above the gorge for rabi cultivation. 
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that working with a minimum applK-ation of wator is t.) Ins intoroats 
both directly as affecting yield and (lualitv of prmi,..-.. and indirnot- 
ly in preserving his lands from ruin. [t is a nMninonplace 
that where there is an abundant supply of ohoap lanal water 
cultivators flood their fields nioie l)ocause the wain i.>, ai li.md 
than because their crops demand it. This practier is M-niinon 
in Sind where the conditions permit ami tlu .u,jise(iuen(:)‘.> an- 
obvious. 

On the area commanded by the .laimao ilie leAiauv of ihe soil 
is fine, and there appears to bo a great amount oi mvisd)l<' sail 
impregnation quite apart from the kaJar ))at<;lu\s whirh so forcihly 
strike the eye. A great deal of the land lias in conseijiKMicc ihe 
properties of a very stiff working soil. th<»ugli nol a i-lay by r.onsti- 
tiition. Such soils are difficult to farm ; irrigation water stands 
for many hours or even days before it be(u)i»u*sabsorlnil ; then the 
surface dries rapidly and bakes into a hard crust imjienelrabic to air ; 
cracking follows and in the worst cfi.«(‘s the ground has f!n‘ a pjMMia nee 
of a cobbled pavement with intervals of half an inch Im'Iwcom the ad 
jacent stones, themselves perhaps eight incliesora foot in diameter. 
As there is no practice of intercultivating or harrowing standing 
crops, the condition described al)ov(‘, devehns'd to a greater or less 
degree, is a common sight, a few days after a (;ro|) has Ix^en watered. 
Tt is unnecessary to enlarge upon the adverse (4»nd it ions lor ror»l 
development, and crop growth which aie brought about, in this 
way, but it may he observed that the\ r oiild hardly 1 m* wors*!. More¬ 
over, in such soils subsoil capilJarit.v is very wea k. and in the. eh (aim- 
stances crops can only survive by freipKMit irrigations wliieh soften 
the surface, and nourish the .siirlaco roots which are all that, remain 
of the root system. Fortunately this is not a univtusal state on the 
•Tamrao area, but it is commen and widely distributed and inter¬ 
laced with free working soils. Th-* latter are very lerfile and easy 
to work, they are retentive of moisture, and capillary a *.iion in the 
subsoil is very active, but they also cake on the surface with irri¬ 
gation ; on such soils it is possible to raist'. excellent crops on a. very 
small amount of water most of which can with careful ntanagement 
be applied before the seed is sown. 
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The work for the Agricultural Department, which this diagnosis 
of the position suggests, falls into two classes :— 

(1) The demonstration, with the aid of suitable implements, of 
improved methods of grading and levelling the land and of tillage, 
designed with the object of raising full crops with the minimum 
amount of water applied to the land as largely as possible before 
sowing the seed. 

(2) The demonstration of methods calculated to improve the 
texture of the soil where it has Ijeen injured by the impregnation 
of halar salts. 

In this paper it is only proposed to deal with the first of these 
operations and to report some results which have been obtained at 
Mirpurkbas in the saving of irrigation water. The work was con¬ 
ducted on broad lines and not as a watertight experiment. The area 
devoted to this investigation was about 60 acres of land all of which 
was cropped with wheat. The land in question produced a 7 to 8 
maund crop of American cotton in 1915-16, followed by berseem in 
the same season which did well. The berseem was over by April- 
May, and the wheat, the subject of the investigation, was sown in the 
following Octoljer-November. The essence of the treatment * was 
the tillage operations during the intervening period. This was 
a consequence of the experience the writer gained in the wheat 
tracts of the Bombay Presidency, where the crop is solely dependent 
upon the rainfall which falls in the preceding monsoon and where 
good crops of wheat can only be obtained by the most careful 
conservation of this rain water by suitable tillage work given at 
intervals during the monsoon period. Thus in the Broach District, 
where the blade-harrow is a very suitable implement for the class 
of soil to be dealt with, the land may be harrowed as often as 16 times 
from July to October. At Mirpurkhas the tillage operations were 
spread over the period from the end of July to the beginning of 
November, and as the monsoon rainfall is very limited one irrigation 
was given in the month of July to facilitate ploughing. In August- 
September there were 4 or 5 inches of rain, and the land received 

* Tho laud had been carefully levelled and canalized in a pre\ioUii year. 
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a double irrigation in tbe latter half ot October |)re|..„ai„rv i„ sowi,,.. 
the aecd in early November. The tillage treat.un,i ..i tU„ whole 
area was similar to that given to plot IX-3 whici .mnouriml 
below:— 


Ploughed with Egyptian plough 30th July 

.. .. Monsoon I4th August 

’■ Sabul 4th October 

.. Rajah .. 22nd ttetober 

After each ploughing the land was saiw/w/rtYf with tlio “ ])Jaiik " 
or rolled with the clod-crusher, whilst the blach^-harrow was also 
used as found necessary. Pissi wheat was drilled on the 4tU N.ivem 
Iwr with the Jalgaon three-coiiltercd drill. Huhsequenl Iv (he croj) 
received one irrigation in the month of January. Th (5 yield was 2'^ 
inaunds (1,894 lb.) of grain per acre - the. plot being U acres iii area. 
An adjoining plot treated similarly, save, in one important respect 
{viz., no irrigation was applied during the growing period), yielded an 
outturn of over 19 niaunds (1,533 11).) per acre. Those two plots 
occupied a site where the soil is of a stiff-working <!liaraet.e.r aial 
where under local Sindhi methods four or more w’atcM’ings would 
have been applied to the standing cro]). Other com])aiative 
results are summarized in the following statement, the Ireatme.nf 

^ V 

Ijemg as described above. 


Name of 


Yield or orain in lb. per ache 


1 


Area in acres 



1 Series 

{plot : 

JtKMAHK.H 

wheat 

One watering 

No watering 





Pusa 12 
PiMi 

Pusa 12 
Pusa 12 
Pusa 12 
Pusa 12 
Pusa 12 

The comparisons 
were made on 
half plots 
measuring from 

1 to Ij acres 
per plot. 

i,m 

2.048 

1,116 

1,600 

1,418 

1,718 

1,067 

1,172 

m 

1,680 

2,062 

1,633 

1,33.7 

viri 

IX 

XIII 

XIII 

XIll 

XIII 

XIII 

3 1 
2 1 

1 h 

i) i 

4 i 

.1 |J 

1 Soi 1 s 0 in 0 

1 what stiff. 

Light free 
working soil* 


Growing wheat without irrigation to the standing crop is 
a well-known practice in iiwny parts of Sind where it is known 
as bosi cultivation, but there is no such pra(!i'ice on (he .lanuao area 
which in the opinion of the zemindars is not a Ijosi tract. Ondei 
the circumstances the results noted above, are of much interest 
and importance. The conclusion, however, should not be drawn that 
the bosi system should be introduced on the Janirao. This system 
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demands a soil possessing good texture and strong capillary powers, 
although good tillage does neutralize to a great extent the unsuit¬ 
ability of stiff-working soils for this system of cultivation. The 
object of this paper is to indicate the extent to which the irrigation 
applied to standing crops can be reduced without detriment to 
yields, which on the contrary are benefited by the restriction, owing 
to the lessened damage to soil texture and consequent reduced 
interference with proper soil-aeration and ventilation. On the 
Jamrao area, where the soils are to a large extent stiff-working, 
probably two irrigations judiciously given to the standing crop 
would secure maximum outturns, provided due attention be paid to 
preliminary tillage. These figures bring out the differing demands 
for water made by soil types. In the case of Series XIII the land 
consists of a free-working soil, and the outturns indicate that 
such a soil is almost independent of irrigation to the standing crop. 
l^ericR VTIl and JX on the other hand have a somewhat stiff soil, which 
soon dries out after irrigation and has little power of replenishment 
from below owing apparently to weak (japillary action. Such a 
soil responds to a single irrigation by an increase of yield amounting 
to 30 per cent, in the case of plot lX-2. 

One additional factor influencing the results obtained in this 
investigation remains to he mentioned, and that is the breaking up 
of the crust which forms on the surface after each irrigation by means 
of a suitable implement such as the Canadian .spiked harrow. This 
harrow was used in the case under consideration and was found 
most useful in producing a soil mulch on these plots where the 
soil was free-working and free from kaUtr. Where, however, 
the soil was stiff and more or less impregnated with kalar salts, 
this implement could be u.sed with only a limited amount of success 
because such soils possess the characteristic of drying on the surface 
very rapidly as soon as .the irrigation water has disappeared 
and then the surface of the land bakes very hard. Tn short 
the interval between being too wet and too dry for harrowing 
is so brief that in practice it is difficult to make use of such 
harrows which tend merely to scarify the surface and not to stir 
the soil. 
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In conclusion, the results secured, with oue lo ihr 

standing crop, with the principul wheats sown in this „.s,.stiu.ition 
will be found in the following statement, wdiere it will !„ loimd that 
good outturns have been obtained with each variety (mi .. 

scale of several acres. In considering these yields it 
borne in mind that the average yield of wheat on the .lanuao r.iM.il 
is about 8 maunds (640 lb.) ot grain per iivia and that too altei the 
land has rested for one or two seasons. 



Area sown 
in acres 

Yield per acre in lh. j 




Name of variety 

Grain 

1 

Straw and { 
uhatf I 

Series 

Plot 

liK.MVKk.s 

Piisa 12 


1 

! 



1 


(home seed) 

4 

1.230 

1,713 

VIII 

1,2 

|Soil rather stitl. 

Pissi 





, and \\ 1 

(home seed) 

5 

1,733 

1,W9 

l.\ 

1.2 


Cunjab 11 





and 3 

! du. 

(Lyallpur seed) 

3 

1,240 

1.690 

X 

3 aud 4 

I do. 

Pissi 






1 

(3 acres home seed 
and 4 acres 

r 





1 

Hoshangabml seed) 

7 

1.H7 

1.661 

XII 

1. 2, 3. 

: Some ktilai m 

* Pusa 12 





4 and 5 

' plol«. 

(mostly home seed) 

61 , 

1,460 

1,611 

XIII 

1 'i 

'It 

1 Soil lii'lit and 

Pusa 12 




4 and 5 

1 lieu werkiitu. 

1 do. 

(home seed) 

2 { 

1,311 

i 

2,245 

xrv 

1.2 


1 



and 3 



• Plot XIII-5 was sown witti sued rco.-ivod fioiu (!awu|Kii liii! 
and thv outturn full short of l-l inauiuls |ji.‘r iiur>.- or I 1-0 llj. 
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BY 

RUDOLPH D. ANSTEAD, M.A., 

DeptUy Director of Affriculiure, PUinting Districts, Bangalore. 

Hevea rubber is unique among crops. The crops which have 
been most studied as regards manures are grown for food, and for 
the plant reserve materials stored up in the fruit, grain, or root. 
Tn the case of rubber it is plant reserve of food which is wanted, it 
is true, but in the form of latex obtained by excising the barfc. The 
yield of this latex even from the same tree is influenced by a number 
of different factors : the humidity of the air and the soil saturation, 
i.e.y the rainfall, have a marked effect, as also do the time of day at 
which tapping is done, the depth to which the bark is tapped, the 
area of bark removed and its position on the tree, the tapping 
system adopted, and even the tapper ; all these have an effect upon 
the yield. In addition to this the trees have a distinct individuality^ 
so that it is not perhaps surprising to find that it is a difficult crop 
with which to conduct any kind of accurate manurial experiments. 

The result of practically all such experiments so far conducted 
has been that the unmanured blocks give quite as good yields, if not 
better than the manured ones. Thus in Ceylon the manurial experi¬ 
ments, which have been carried out since 1913, gave results at the 
end of 1917, which showed that the yield from the unmanured 
control plots was still equal to the highest of the manured 
plots. 

The same experience has been met with in South India. A 
series of manurial experiments were laid down on Kerala Estate in 
Malabar, in 1914, and have been most carefully conducted with 
a number of different manures. At the end of three years, in 

( 660 ) 
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June 1917, the plots which gave the higliest v\ohU w(Me tlu‘ 
unmanured plots, and moreover these iinmaniuej pi,»ts steadily 
improved their position in order of merit as tlie experimeni ,>.u( ee<l,Mi 
In Ceylon phosphoric acid gave the best results among the 
manured plots, and potash the worst, whilst nitn.gej. produeed a 
large increase after the first application but, fell olT h(>a\ily nftei 
the second, and the general advice given in (Vylon as to inanming 
rubber is to bury the leaves, which fall from the trees which are 
deciduous, in shallow pits, eight feet long by six feet wide and ni»ie 
inches deep, between the rows with basic slag and other phosphatic 
manures. 


At Kerala the best results among the manured pl(»ts wen* 
obtained by the use of kainit and a mixture of basic slag and suli>hale 
of potash. The fact remains, however, that in all thesi* cas 4 ‘s tlie 
unmanured plots are the best, and it may be consideied whether the 
actual yield of latex is the best way to judge of the effec.ts of manures. 
One would not perhaps expect manures to increase the actual latex 
flow or the rubber content of the latex, but rather to increase the 
girth of the tree which would ultimately mean increast* of yield 
because there would be more bark to tap. 

Some experiments conducted at the Kuala Lumpur (Jardens 
in the Federated Malay States with young rubber, in which manures 
were applied eveiy other year, showed that there was a stimulating 
eft’ect on the growth of the trees which lasted for a year only. At 
the end of four years the total girth increases of the ujanured ])lots 
in every case were considerably more than those of the controls. 
At the end of the fourth year tapping was begun, and it was found 
that the unmanured plots gave the poorest yields of rubber, while 
the highest yields were obtained from those manured plots which 
gave the biggest girth increases, but this is only to be expected since 
increase of girth means a corresponding increase of length of tapping 
cut. To judge of the effects of the manure on the yield, apart from 
that shown by increase of girth, a comparison would have be 
made of the yields per area of bark excised. 

Increase of girth means ultimately iucreaaed yield of nil.hcr, 
and to test the full value of this it would be necessary to comjiare 



662 


AORICtJLTaRAL JOURNAL OF INDIA [XIII, IV. 


» 

two blocks of rubber, the one manured and the other unmanured, 
and neither of them tapped before the experiment began but both 
tapped on the same system throughout a whole cycle of virgin bark 
excision and a first renewal excision. This would occupy a period 
of about 18 years, and it is quite possible that it is as yet too soon 
to try and deduce results from any manurial experiments with 
Hevea at present in existence. 

Hevea is not alone in respect to giving negative results from 
manuring, fu the 16th Report of the Woburn Experimental Fruit 
Farm it is pointed out that while on one of the farms excellent 
results have been obtained with manures, yet at Ridgemount farm 
continuous manuring of apple trees over a period of twenty years 
has produced a negative result, and a somewhat similar result was 
obtained in America, ft may be that in the case of Hevea the soils 
on which the manurial experiments have been conducted are rich 
enough without the addition of fertilizers, but there are so many 
factors which inftuence the yield that it is a most difficult crop to 
experiment with. The individuality-of the trees alone is a most 
important and disturbing factor, for it has been found in Ceylon that 
one tree in every ton gives outstanding results. The experimental 
error must therefore be very large, and very few experiments have 
been laid down in such a way as to enable the determination of this 
figure to be made. Attention may be drawn in this connection to a 
paper dealing with this subject by Bishop, Crantham, and Knapp 
in Sumatra published in the hidia Rubber Journal, dated 5th April, 
1916, in which the authors point out that in dealing with rubber 
a probable error over a period of one year takes into account the 
effect of site upon the crop at a certain age and under conditions 
existing at that age only. Local site conditions may cause similar 
areas to alter their relative yields with increasing age in such a 
manner as to cause a variation in probable error among the same 
plots at different ages. Further, if the probable error is known for a 
series of ages for one set of conditions of planting, such as 
spacing, in a given site, this may be incorrect for other planting 
conditions in a similar site, and for the same planting conditions 
in a different site. 
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Wood and Stratton showed that the probable (mioi f„r amuial 
crops may be taken as five per oe«t. ; and the authors d ibis paper 
sh(»w by discussing certain ex])ennuMds in Sinnalra thai i !,<• probable 
error for rubber will not be greater tluin seven and a lialf ])et rej»t. 
in carefully selected plots, each containing at least lOU tr«‘es. Inn ihe 
minimum size of plot necessary for accurate experiments may ptov.« 
to be several acres. Very few experiments devised to tes^ the value 
of different manures for Hcvcd have been laid down in such a wav 
that the probable error can be calculated. 

Yet another factor must be taken int4) cousideratiou in all 
manurial experiments with Herea, aud that is the di.stauce apart at 
which the trees are planted, and it may well be that this is the 
determining factor and of sucli imixirtance that it swamps all others 
and renders results meaningless. Tims in the experiments carried 
out at Kerala, already mentioned, the manured plots showed v«*rv 
little increase in girth of the trees over the uninaniiroil plots, which 
looks as if the manures only forced the trees upwards and that the 
spacing factor overruled all others. 

In South India at any rate the majority of the rubber is planted 
far too closely, and a process of thinning out i.s being carried out on 
most estates. This thinning out is, however, as a rule left until too 
late, and the trees are allowed to remain crowded until tlie damage 
is done—the crowns are interlocked, and the .steins have lioen iorced 
ujiw.ards instead of girthing out. Thinning out. .should un<h»ubt.edly 
be commenced as soon as the branches of the trees begin ti» fniich. 
that is in many cases by the time they are four years old, a,n<l should 
be carefully and thoughtfully continued every year after this age 
till they reach their final spacing whicli appears as if it would he 
80 trees to the acre or even fewer. 


The influence that spacing has upon the yield is shown by tlu* 
results obtained where thinning out has been done. Thus in some 
experiments in Java, three fields, planted 12 feet by 24 feet, were 
thinned out to 24 feet by 24 feet by removing alternate rows of 
trees. Though by this treatment half the trees had been removed, 
the yield showed no decrease. The average production per field 
and per tapping day during the three months preceding thinning 
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out had been 4*28 lb., and that during the three months following 
the operation was 4’12 lb., whilst the figures for the three control 
fields which were unthinned for the same periods were 3*33 lb. and 
3’17 lb. The decrease in yield was the same in both cases and cannot 
be attributed to the thinning out. 

Such a result as this would mask any effects of manures, and 
for this reason a spacing experiment has been laid down in Malabar 
this year to determine the optimum distance at which this crop 
should be planted. Rows have been planted from the beginning at 
distances of 40 feet, 35 feet, 30 feet, 25 feet, and 20 feet, and it is 
hoped, when the optimum spacing has been determined, to convert 
the experiment ultimately into a manurial one. The advantages of 
original close planting with subsequent thinning out, the import¬ 
ance and value of individual trees when they are widely spaced, and 
the loss caused by diseases have not here been considered, but only 
the effect of the spacing. 

Despite the difficulty of proving the benefit of manures to 
rubber it is generally agreed that there is a benefit. Any manure 
which increases the foliage of the tree, its rate of growth, or its bark 
renewal, ihust have a beneficial influence on the health of the tree 
and favourably affect its yield. Some of the. most successful results 
in South India in manuring rubber have been obtained from the 
use of lime. In some recent experiments lime gave 2*15 lb. of made 
rubber per tree, and lime followed by manure 2*44 lb., as compared 
with the unmanured and unlimed yield of 2*34 lb. per tree. In 
another experiment lime gave 2*37 lb. per tree as compared with 
2*05 lb. per tree obtained by an application of nitrate of soda. 

On one estate situated on a laterite soil a definite system of 
manuring has been adopted since the trees were a year old, con¬ 
sisting of applying annually a dressing of ten cwt. of slaked liine 
per acre, broadcasted and forked in, while at the same time a heavy 
crop of Crotalaria strict has been maintained as a green dressang, 
and regularly cut and buried. This has at the same time stopped 
wash as well as supplied organic material so much needed by. this 
dlass of soil. This has been done for four years, and, though there 
a|:e no control plots with which to compare it, the system having 
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been adopted as a regular estate practice over tho wliolo area, the 
growth of the rubber is exceedingly good, the colour of tlio foliug<> 
is very dark green, and the trees when brought into tapping gave a 
yield which compares very favourably with trees of a simibir ngt* ».n a 
richer class of soil, and exceeded expectations. 

It will generally be found that if two eshitos are ron']).irc.{. 
the one manured and the other umnanured, the latter will, over a 
period of years, give a smaller yield per acre tliaii flie fonner. The 
unmanured trees also very often have a yellow look about the foliage, 
while the manured ones have very dark green huives, a dilYenuiet' 
which is very marked when the fields are viewed from a distance, 
and a good healthy tree as a rule yields more rubber than a sickly 
one, though this may be difficult to prove. 

In conclusion, it would appear that wliat is required is for 
agricultural stations interested in this subject to lay di)wn an 
entirely fresh set of experiments with Ileiva, designed from tlie first 
to test the influence of manures on trees widely spmjcd from th<‘ 
start, and on trees thinned out early. Such e.x})crin)ents should be 
so designed that the experimental error can be culeulated, and a 
working plan drawn up to ensure that one system of tapping is 
adopted throughout the whole course of the exjjerimtmt. \N l)en 
this is done more light will be thrown on a subject which at present 
is somewhat obscure and puzzling. 



FUNGI AND DISEASE IN PLANTS: 
A REVIEW.* 


BY 

G. A. GAMMIB, F.L.S., 

Imperial Cotton SpecialiM. 

The author and publishers deserve commendation for the care 
they have taken in the production of this book. It is of handy 
size and weight, it opens easily and remains fiat when wanted, the 
paper is good and flexible, and the print and illustrations are very 
clear. For the future it will serve as a model of what scientific 
publications should be in this country. 

In his preface. Dr. Butler tells us of the inception of this book 
and its purpose. Its publication has been delayed in the first 
instance, because India being a large country with a diversify of 
climatic conditions, soils and crops, much preliminary labour had 
to be expended before the 200 diseases of crops, which arc treated 
herein, could be practically studied in the field and laboratory. 
The damage caused to crops by fungi is so great that one of the 
chief desiderata of Indian agricultural activity is to develop means 
of reducing it, and the author has succeeded in his endeavour to 
make us realize how much knowledge has to be acquired before 
even a simple disease can be dealt with confidently. Such diseases 
as smat in jowar {A. Sorghum) and rust in wheat, taking two instances 
only, cost the country millions of rupees annually, and this book 
has succeeded in making us realize how much knowledge has to be 
laboriously acquired before even the simplest disease can be treated 


* Pungi and Disease in Plants, by K J. Bntler, M.B., F.L.S., Imperial Myoolo* 
gbt, Agrioaltoral Research Institute, Fusa. IChlouttai Thacker, Spink ft CSo., 1918.) 
Price Rs. 1& 


( 666 } 



FUNGI AND DISEASE IN PLANTS: A REVIEW 067 

with confidence in the result, and the preventive nietluHls (‘volvcd 
in recent years must have already saved the counhv (mnrmn„.s 
sums of money. The comparatively small outlay iiKuncd in the 
study of plant diseases, with a view to their mitigation oi- cure, luts 
already been returned to the country with manifold inteivsi. 

Part I of the book is devoted to the explanation of the Nitlin;!! 
History of Fungi genei?ally. The first chapter dcjvls with their 
nature, structure, growth, reproduction, dissemination and the 
most recent system of their classification. \\ e are taught that 
fungi are quite as much plants as our trees, shinbs and herbs, and 
that their importance is unfortunately quite out of proportion to 
their size, which is measured by the micron (/*), this being the onc- 
thousandth part of a millimeter, or the one-tweiitylive-thousimdtii 
part of an inch. Altliough infinitely minute in their parts tln'v are 
potentially great, and this fact is testified in many and diverse ways 
by the awful ravages they perpetrate throughout the animal and 
vegetable kii^doms. It is necessary to bear in mind that, on 
account of their structure, they arc unable to build up their fooil 
as other plants do, so they have to provide thcnisclves with that 
already prepared in the bodies' of plants and animals, and it is in 
this process that they cause injury if not death to their hosts. TJie 
spread of fungi is assisted by the dispersal of their vegetative jwrts 
or by their minute sjroi'cs. The first method may be attributed 
many camKis—for instance, the infection in many cases can I'cmuiii 
in the soil in readiness to seize on a succeeding crop, or it may b^^ 
carried on by parts lying dormant in seeds or other sources of repn)- 
duction, and these can be scattered widely even throughout the 
world by the agency of mankind through ignorance of the dangers 
involved, and the lack of expert knowledge and guidance wliich 
nowadays, however, is invoked in most civilized countries. 

The second chapter discusses tlie food of fungi and the reasons 
why they have to prey on vegetable and animal organisms to obtain 
their food. Plants which possess green organs, such as leaves, can 
build up the food they require out of the carbon dioxide of the aii 
and certain substances derived in solution from the soil, but fungi, 
being like devoid of this power, must also feed like them, that 
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is, they must utilize the food materials already prepared by plants 
and animals. According to the manner in which fungi obtain their 
organic food, they are divided into two great classes: Saprophytes, 
existing on dead animal and Vegetable matter and by hastening its 
decay ridding the earth of useless encumbrance; and Parasites, which 
attack living tissues and cause disease, and it is to the consideration 
of the second class that the attention of the practical man is directed, 
at least so far as regards agriculture or horticulture. In a small 
series of fungi, the parasitism instead of being injurious to the host 
is distinctly beneficial. This condition of dependence between them 
is known as Symbiosis. The association of a fungus and an alga to 
form the organism called a lichen is an extreme example. A large 
number of plants form associations between the tissues of their 
roots and fungi. 

, The third chapter details the life-history of parasitic fungi, and the 
information under the heading of Infection should be carefully read. 

The fourth chapter defines disease, its diagnosis, symptoms 
and morbid anatomy. 

The fifth enunciates the principles of the control of plant diseases. 
Por the proper carrying out of this, knowledge is recpiired of the 
cause of the disease, of the life-history of the parasite, and of the 
circumstances which influence the establishment of parasitic rela¬ 
tions between it and the host. In other words, a thorough under¬ 
standing of all the contents of the preceding chapters in this book 
is necessary, and ill addition to this the whole history of each and 
every parasite must be worked out in full, and a^ so little had been 
done along this line of research in India before the author took the 
task in hand, we can quite appreciate the amount of labour he has 
devoted to the working out of 200 specific instances. 

Disease- may be avoided by the use of more resistant or earlier 
varieties, by proper rotations, by seed and soil disinfection, or by 
the use of substances used as sprays or otherwise. The subject is 
vitally important, and the book should be carefully studied on this 
point,"‘ 

' The second part of the book is deVot^ to the special description 
and treatment of each disease which ^ects many cultivated plants 
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m iDdia, and first m importance come the rusts of Nvlieat which by 
their total elteets cause more damage than anv otlici crop disejuso 
in the country. It is pointed out that there is no diRri treatment 
against rust, but as recent researches have proved that resistance 
to it is a Mendelian character, there is a possibility that livbrirlizatiou, 
wth a view to produce resistant varieties, may lead to vesull s of tlie 
utmost value. A certain amount of success in several coiintrit's 
has already been attained by this method. In addition b. the rusts, 
other diseases of wheat are described. In oats, smuts rank as the 
most destructive of crops in temperate countries, the loss in the. 
United States of -America alone being estimated at £:i.000,()()(J 
annually. 


In joiwir, the grain smut is perhaps the most destructive disease 
due to a smut in this country. A solution of copper sulphate is a 
very satisfactory disinfectant of the seed before sowing, and it has 
come into use widely for this purpose by the Indian farmer, who has 
thus learned his first lesson in plant disinfection and h;is applied it 
in practice. 

In pulse crops, wilt is perhaps tlie most destructive of the 
diseases described.. In vegetables, root crops and oil-secds, wo have, 
amongst many others, the ring disease and blight of jsdatocs, lM>th 
very virulent, and in cruciferous vegetabhis there are white nist, 
mildew ai^i blight. 

Dye, drug and spice plants alsf» hav<i tlmir special disojus(iS. 

Sugarcane is subject to a variety of diseases, of which red n)t 
is the most serious in India. 

In plantation crops tea has quite a foirriidable list of enemies, 
and the leaf disease of coffee devastated that crop in Ceylon and 
other countries. ‘Rubber trees are also found to suffer from many 


diseases. 

The bibliography arranged on the scheme of this book is parti¬ 
cularly full and will be of the utmost value as a guide to those who 
wish to collect the literature on fungi, especially in its relation to 
India. The index is complete, and many of its items serve admir¬ 
ably as short abstracts of the information contained in the 
book. 
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This book has amply fulfilled the purpose for which it was 
written. To those who have the desire to learn, it will teach many 
lessons, the following among many others: the possibility of the 
introduction of new diseases through ignorance or thoughtlessness 
should be guarded against by organized methods of control; that 
prevention is better than cure and disease should not be allowed 
to spread; and that the public attitude towards plant diseases need 
not be one of patient resignation, but of active warfare against them. 

Another line of study is now open to amateurs who did much 
or nearly all in India for Natural History in the years that have gone, 
and this will be a valued hand-book by farmers, planters and the 
many more w1m» would gladly fight against disease in their plants 
if they only knew how it is done. A wide field has been thiown 
open to the earnest student who wishes to take up lines of work 
which 'will not only enable him to pass his leisure hours in pleasure, 
but, if he follows the proper lines, to forward the well-being of his 
country. 

We are all under deep obligation to Dr. Butler for the task ho 
has accomplished so ably, and we look forward to his promised 
instalment of still another volume dealing with the diseases of fruit 
and forest trees and of many garden crops. 



THE SPREAD OF CO-OPBHATION IN TUB 

PUNJAB, II. 


15Y 

C. F. STRICKLAND, HA., 

On Special Duhj in tivi Office of Reyielrar of Co-o^tcm(ioc Socirdcs, Puoftb. 

(<JuiicIuilc«l fruiii vol. XI11, [it. II, ]i. 271.) 

V. The Attitude of Officials. 

Owing to tho ingrained tendeney of tlie liulian ])ea.sai)t to 
expect every important movement to Iwar tlve siioetion of, and 
actively initiated by, Government, Digether with Iiis bigoted distrust 
of every novelty that is in practice so sanctioned and intnxluced, 
a certain measure of support from hical ottieials is iiulisjM*,usable 
when co-operative work is opened in a new area. The publislied or 
secret hostility of the money-lender, the suspiciojis and jeahujsy 
of the iKJwerful acquisitive landowners, the ignorance and ajiatliy 
of the indebted, must lx; countiu*balanced by the moral weiglit »»f 
oHioial patronage. While s<jcietics in the Punjab were few and strug¬ 
gling, they were promoted or encouraged by Deputy (*ommissioners 
and Revenue Assistants. In 1906 the Financial (Vunmissioner was 
of opinion that societies would always lie few and could Is* managed 
by the district authorities ! The rapid multiplicfition of societies 
ill Giirdaspur was in the beginning more directly due to ofticial 
action than in the rival district of Julluudur : and here, as always, 
the consequence of unnatural forcing was an unhealthiness which 
at one stage resulted in many failures. The direct participation 
of Tahsildars* may be described as almost universally harmful; 
the zemindar is quite unable to dissociate the Tahsildar from 


• Subordliiato ilUtriot revenue uffiwre. 
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his chaprasi* and from the various thoughts evoked by that 
satellite. Even as late as 1916 the misguided energies of a Tahsildar 
provoked with reason a general alarm and resentment in his 
jurisdiction. 

It is, therefore, very rarely that a District Officer is asked for 
assistance,* and''theft only ti) Woid a scandal which' will react on the 
whole district. Many of Ihe earliest'" Moieties were founded by 
zaildarsi[ at the Deputy Commissioner’s suggestion; but when he was 
unable to continue his attention, such societies usually became lax. 
If, however, a zaildar or any man of position- is concerned, whose 
imprisonment for a criminal offence or a civil debt might inconve¬ 
nience the administratiou, it is not uncommon to ask a Deputy 
Commissioner whether he wishes to intervene in the public interest. 
A Deputy Commissioner or Sub-Divisional Officer is ex-officio 
president of most central banks : in the weaker banks they are 
invited to take a large and educative share in the control; in mature 
banks they allow the authority to pass more and more into the hands 
of luiofficial vice-presidents and secretaries. 

The principal aid now desired from Deputy Commissioners and 
other officials is a public display of interest and sjnnpathy: the 
stimulus of a high official’s support is valuable, but his clisap])roval 
or inferred hostility brings the societies of a flourishing district into 
chaos in two years. 

Revenue officials or , Judges, are seldom now oj)enly unfavour¬ 
able ; in the beginning there were a few cases of stroiig opposition. 
The Mimsiffs,! despite all that the zemuidar has to say against them, 
do in the majority of cases show patience and goodwill towards 
zeniiudar co-operators who jire crass. and impatient; and this 
attitude is not confined to Munsiffs from the agricultural cltvsses. 
The loss friendly minority of the judiciary are unfailing in ingenuity. 
A cuu'ious and perverted tendency is st>metimes noticed to give 
decrees without instalments iigamftt a co-operator, on the ground 
that his society can lend him the money to pay at once ! 


* All ordiTly. 

t LaudholdorK of punitiou who AHHinti rovoaUo and othor ufficon in luonl adminuttratioa. 
t Citril judges of the lowest rankl 



SPREAD OP CO-OPERATION IN THE PUNJAB, 11. 673 

Lastly, no man can exercise more influence than the liumhle 
patwari.* Patwaris of all tribes and castes may be found euconraj?- 
ing aiiA preadhing co-operation: a few arc iiermitttid to work as secre¬ 
taries consistent with then revenue duties. Patwari aorreiaries 
are not employed where other agency is available, since, in addition 
to the natural misunderstanding causiid in the zemindars' minds 
as to the Government’s connection with the six iotv, the transfer 
of an efficient patwari-scribe leaves a gap whuh no imjanfectly- 
literate zemindar has courage or energy to All; and such societies 
not infrequently collapse. Overt oppositioji by j)atwaris wlien fo uiid 
is suppressed by all Deputy (^mmissioners and Jiiost of tlieir 
subordinates. 


VI. The St AFP. 


The co-operative movement has been dcvelojicd to large 
dimensions in the province “ ni a fit of absiijice <d miiul." 'I'he 
Ilegistrar of 1905 received a Personal Assistant on Its. lUO 
(equivalent to a present-day Insjwictfir) and one t^lerk. 'I’his 
modest equipment was increased not inadeipiatxdy, at least for 
outdoor duties, up to 1911; but from that year began tlie great baip 
forward, and the necessity for an ajiprojiriate addition of sujier vising 
power was perhaps not fully realized. The subjoined table will 
show the stall at the Kegistrur’s disjiosal in eacli year, and ifs 
relation to the societies of all kinds requiring insjjiiction. 


Year 

19()S 1 19C6 

1 

1 

1907 

1908 

1909 

1010 

1911 

1912 

1913 

1911 

lOl.'i 

1946 ' 1917 

Gasetted Aaeiat- 
ants 

■ 


h 




1 

.1 

A 

1 

•i 

l.'l 


Inspectors 

1 

1 

1 

:i 

5 

1); 

1 

H 

s 

7 

9 

13 

14 1 19 

1 

Sub-Inspectors... 






»i 

H 

1.7 

30 

40 

63 

67 ■ 75 

Societies 

W , 

24 

177 

‘US 

;<16 

706 I 

1,093 

1,705) 

2,810 

3,333 

3.334 

3.:4»l; 3,4U5 

Average Inspec¬ 
tor’s charge 

12 

24 

177 

86 

6:i 

IIH 

137 

221 

406 

370 

236 

242 181 


* A village reveauo oSioci'. 
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From this statement it is evident that from 1912 onwards the 
teaching and auditing agency was seriously in defect, since Govern¬ 
ment, which had hitherto supplied both Inspectors and Sub-Inspec¬ 
tors at the public cost, ceased to meet the need in proportion to its 
growth, and the urgency of the question was not brought to the 
notice of Goveriunent as emphatically as was advisable. The stan¬ 
dard recently laid down by the Committee on. Co-operation, 1,000 
societies to a Gazetted Officer, and 200 societies to an Inspector, was 
maintained until 1911; but from 1913 onwards the usual charge 
of an Inspector was higher than the average shown in the table, 
since an Industrial Inspector from 1914, and an Inspector for Muzaf- 
fargarh in 1910, were appointed to create societies in their respective 
spheres without relieving the ordinary workers. The llegistrar 
himself has been llegistrar of Insurance and Joint Stock Companies 
from 1912, and by successive blows during the war has been appointed 
(Jontroller of Hostile Trading Concerns, Custodian of Enemy Pro¬ 
per by, lleceiver of Claims for Property in the Enemy’s Possession, 
and Liquidator of Hostile Firms. His task was further complicated 
by the evil of fraudulent Sliadi Funds* and by the financial crisis of 
1913-14', the latter producing at one time a situation which frankly 
left him no time whatever for co-operation. Progress being at this 
period extremely rapid, and supervision inevitably reduced when it 
should have been most close, defects and even grave irregularities 
multiplied in the societies, and all or nearly all the troubles with 
which the re-organization following on the Committee’s reput has 
had to cope, may be ascribed to the insufficiency of supervision and 
inspection. Four Inspectors were added in 1915 from the Contri¬ 
bution Fund of Societies, and the cost of numerous Sub-Inspectors 
was wholly or partially defrayed by affluent societies, central banks, 
and District Boards; finally, in 1917 Government accepting the 
Committee's standard of 200 societies as the normal circle, undertook 
the charge of all Inspectors, while all Sub-Inspectors are in future 
to be paid from co-operative funds and are subject to the joinit 
authority of the Begistrar and the various financing bodies. It 


Nttrri«^ iiMuranoe fuodi. 
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A 

has been ruled that the entertainment of a Sub-Inspector from Dis¬ 
trict Board funds is not desirable : there is, however, no objection 
to a contribution being made by a Board towards his salary, as an 
English County Council under the Small Holdings A(tt may <ontri- 
bute to support a co-operative agency. Central Banks, Tnions, 
and Societies paid 6 Sub-Inspectors in 1912, 20 in 1913, 24 in 1914 : a 
sy^em was then instituted by which every society (tontrihutes (up to 
a limit of Rs. 50) 6 per cent, of its annual proHts to a fund which 
amounted to Rs. 27,600 in 1915, and Rs. 35.600 in 1916; the esti¬ 
mate for 1917 is Rs. 39,915. The cost of (lovernment staff in 1916, 
excluding the Registrar and his two Assistants with full ])ow'eis, was 
Rs. 38,750. 

It is instructive to note that, as shown by the annual roj)ort 
for 1915-16, the Central Provinces with 2,685 societieshad 3 ofticers of 
superior grade to assist the Registrar, and 22 Inspectors ; the United 
Provinces had, in addition to the Registrar, 2i| Joint or Assistant 
Registrars and 12 Inspectors (an obviously inadequate number) 
for 3,189 societies ; while in Buima the Ih^gistrar was supported by 
Ij full-power Registrars, 3 Assistants, and 15 lispectors for only 
2,251 societies : yet the annual report of that province declares the 
staff to be overworked. 

The services of honorary helpers have varied in value; h>r the 
purpose of creating enthusiasm and assisting r<u-o\(‘ri<!S of <lebts, 
many of them are superior to any paid agent; but their literary 
skill and accuracy is seldom equal to the technical task of keeping 
the registers in good order, and they are not entrusted with the duty 
of annual audit, ^me are valueless and do nothing : these are 
being weeded out. 

It has been resolved in future to recruit Inspectors from three 
sources : a few Naib Tahsildars* or other Government servants will 
be placed on deputation ; a reasonable proportion of Sub-Inspectors 
will receive promotion when their efficiency is proved ; the rest will 
be selected by direct appointment from graduates of the agricul¬ 
tural classes. Government servants will be trained for three months; 


* Aaaistant TahBildan. 
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tbo directly-appointed grnduates will work for a year beyond that 
period as Snb-Inspectors. The inconvenience of arranging the pay 
and allowances of Government servants on foreign service, particu¬ 
larly in officiating vacancies, their tendency to use over-forcible 
methods of persuasion, and their natural desire to return to their 
former employments when promotion offers, render it probable that 
this system of borrowing on deputation will bo sparingly used. 
SiKih reversion, however, accelerates promotion for others, while 
the authority claimed and exercised by a naib-tahsildar Inspector 
may bo effectual in redeeming from grave trouble a disordered society. 
Promoted Sub-Inspectors often lack education and the power to 
assimilate co-operative literature ; they have a valuable back¬ 
ground of experience and are ex hypothesi efficient and hardworking. 
Graduates may lack knowledge of the world and of men, but are 
readier to examine and grasp the principles underlying their work. 

Sub-Iiispectors are now seldom taken miless matriculated : their 
quality is steadily improving. 

Some of the most successful workers have been of the money- 
lending or non-agricultural classes: they are good economists and 
hardworking, but the prejudices of the zemindar, whether sound or 
groundless, militate against their popularity. 

There are no merely supervising Ujiions in the Punjab, and the 
devolution of authority over the work of Sub-Inspectors, which is 
slowly and cautiously proceeding, will be in favour of central banks. 
The office staff is and has for some time been inadequate: a recent 
appeal for bread having evoked a sample of war diet, there are at 
present a Head Clerk and 7 AssMtants, the pay of the latter ranging 
from Rs. 80 to Bs. 25. 

VII. Financial Control. 

In the earliest stages, direct pecuniary assistance was affordied 
by Government to primary societies : some of the latter inspiring 
confidence in the public and attracting large deposits from non- 
members, began to lend to weaker associations : the need for outside 
capital was felt with increasing urgency, and the lending primary 
societies were found to have neither the business training nor (in 
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some cases) the brearlth of view to manngo ndequatolv and witUout 
confusion the large operations wliicli resulted. In lAdn uary 1001) 
was founded the Jullundur Central Bank, followed by 5 otlieis in 
1910 : at the close of the yeai- 1916-17 there were ‘2X In all case's 
these banks were founded by.indmdual shareholders; but primary 
societies and Unions are now required or eneouragod to hwv sUart's. 
and are given special representation oir the Managing CiuninitUa*. 

The first Union in the Punjab commoimed work in 1010 : there 
are now 18 of which 9 are ui Gurdasi)ur an<l 5 in lf<>.shiarpiir Dis¬ 
trict. One in another district is being informally clow'd, and if is 
not imlikely that the process of gradual elimit>ation may conf inue. 
These bodies have not generally proved tlmmselv(;s to ])oKsess «;or- 
porato vitality, and their working motiv<? is sometimes a <leHiie 
to obtain increased funds by deposits or a guaranteed loan, and 
sometimes the honourable but personal ambition. (»f an individual. 
At a certain stage the Unions and the large lending societies liegan 
to compote seriously with Central Banlcs; but societies an? now 
expected . to deposit surplus funds in the cojitral bank at rafes 
higher than those allowed to the piiblh?. Asa rule. IFnions in the 
Pimjab do not perform efiitrient audit work, and this duty will be 
increasingly undertaken by auditorscontrolled by the central hniks, 
the latter becoming at the same time more unofiicial and iinh'pen- 
dent. 

The system of cash credits to well-maiu«ged soedeties has ojily 
recently been introduced : there is no reason why it should not 
work as well in this province as elsewhere if the maiifigiug committt^e 
of the bank will maintain a watchful control over borrowers. For 
this purpose they receive the annual insj)eotiouroj)orta of the audit¬ 
ing Sub-Inspector, and can examine the entries made by the Regis¬ 
trar or his Assistants in the Village Card, a statement showing at a 
glance the condition and class of the society, and fixing its cash 
credit or maximum loan. It is proposed that every society shall 
fix in general meeting the maidmum liability which it will incur in 
the coming year, the maximum loan l)eing’ then laid down by autho¬ 
rity at a sum not exceeding such liability and often markedly lower : 
but the actual working of this proposal is at present not fully 
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understood in the villages. A number of Central Banks and Unions 
have obtained cash credits from the Bank of. Bengal, amountit^ in 
1917 to between 9 and 10 lakhs : but, as required by the charter of 
that bank, such credits must bo guaranteed by individuals; and 
though public-spirited co-operators have not failed to lend their 
security, it is in every way desirable to relieve them of the burden 
when the co-operative movement obtains a higher financial reputation 
in the market. The Bank of Allahabad has with wise foresight 
granted a cash credit to the Lyallpur Central Bank on the security of 
deposited village societies’ bonds, and an extension'of the system may 
be possible. The need for a Provincial Bank has not hitherto been 
pressing : loans are from time to time made by one bank to another 
with the Registrar’s sanction. A scheme for a Provincial Union 
is under consideration, which will receive deposits from banks em¬ 
barrassed by a surplus and lend to others which require funds: such 
■ a Union should be able to Ikwtow in the open market at moder.ate 
rates, but the difficulty of disposing of a general surplus has not been 
solved. The Union will also establish a provident fund for Sub- 
Inspectors and other employees wlio are not Government servants, 
and will manage the 5 per cent. Contribution Fund on a provincial 
basis. It would handle more economically than small societies can 
do the reserve funds of its members, which are at present invested 
often in comparatively trifling amounts in Government stock or 
deposited in a joint stock liank. 

Wherever practicable, future central banks will lx> set up 
chiefly or entirely by shareholding societies, the individual element 
being reduced to a minimum or excluded altogether. The only 
central industrial body—the Weavers’ Central Co-operative Stores, 
limited, of Lahore—which is already working without registration 
under official management, is being organized in this way by weavers’ 
societies with an individual president. It will operate as a central 
bank for weavers’ societies. 

VIII. Attitude of the Public. 

The outside world has, on the whole, been slow to realize the 
advantages of a co-operative society for purposes of investment. 
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lu 1916 primary stxueties hold 10-|^ Inkhs of de|M)8its from iiiomlieTS 
and 14 lakhs from noii-momlK^rs. represeutiii}j[ a iHroontaf^e of 
7 and 10 per cent, of their working capital. But the large hulk of 
thia is held by a comparatively small uumlwr of so<ueties, aiul nearly 
half of it in one district, usually as the result of public conlidence 
in some outstanding man who is the moving spirit: other soc.ieties 
attract little or nothing. This failure may Iw attrihuti^d partly to 
ignorance and ancient suspicion in the miiuls of the well-to-do. 
partly to hostility of the money-lender and trader, and in s«»me 
diatri(!ts to the wealthy Muhammadan s dislike <»f an institution 
dealing in interest. Owing to fliM'tiiation in cro])s there c.annol- Is* 
an entire certainty that village wxueties will repay deposits when due, 
above all since the zemindar-depositor needs his money particularly 
in those seasons of scarcity when repanneuts in societies are lowest.; 
in well-managed societies the difticulty (;an be met by a loan from a 
(ientral bank, but less successful sficieties are now only allowed 
re(ieiv'e deposits from non-members with sanction. 'Hie conlidence 
placed by the piiblh; in some loading co-operators is att^^sted 
by the fact that during the bank crisis of 1916 de])osit8 were 
withdrawn from central banks and placed in the village societies 
managed by these pers<ms. 'Fhat <!riais (uniaed a certain with¬ 
drawal from central banks, but the balaiuie was soon restored, 
and during the present year many central banks «»f the Punjab, 
prior to the iasue of the War Ijo an. were o\Trflowing with (le])osits 
from all classes of the community, and a surplus is now again 
almost universal. ITie outbreak of war (•aus<Ml no panic, although 
C’entral Banks are to some extent regarded as (}o\’y}rnment 
institutions. 

Kxcept in the Western Punjal), individual shareholders in good 
central banks are easily obtained, and the shares r»f several insti¬ 
tutions were selling at a premium until the issue of new sluires to 
individuals was recently discontinued as superfluous. In the Wes¬ 
tern Punjab considerable misunderstanding still prevails. zemirslars 
lack business understanding and regard their share payments as 
an irrecoverable subscription : there is some objection to recjeiv- 
ing interest, and an Vinfavourable influence was exercised by the 
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fraudulent “ registered ” Shadi Funds. Not infrequently the more 
prosperous landowner regards the co-operative movement with 
dislike, as depriving him of his opportunity to buy the lands of 
depressed neighbours; but much excellent and public-spirited 
work has been done by zaildars and other men of good position, 
often without the instigation and encouragement of District 
Officers. 

The haniya* is generally hostile, and his sentiments occasionally 
prove to be inherited by his offspring in high office. Overt partial¬ 
ity which can be reported to superior authority is rare. The village 
money-lender loses no opportunity of misrepresenting the purposes 
and effects of a society when its foundation is proposed, and ol 
corrupting the allegiance of weak members subsequently. As a 
deterrent, however, he sometimes cuts off all loai»s of men who join 
the society, thereby performing an invaluable service to the (;o- 
operator : the difficulty of overcoming the haniya is far greater 
where he continues to lend. Money-lenders who become shareholders 
or depositors in village societies are actuated by various motives: 
a real disinterested appreciation of the movement, an anxiety to 
conciliate powerful zemindars, a desire to recover an apparently 
bad debt by transferring it as a nominal deposit to the society of 
which the debtor is a member, or even a dark plan to upset the 
society by insisting on repayment due at a time when crops have 
failed. Enmity is keenest in the Eastern Punjab, where applica¬ 
tions for security to keep the peace are not uncommon. The Press, 
esjMJcially the vernacular, is singularly apathetic towards a move¬ 
ment which beyond all others contributes to the making of a nation. 
A certain attention was paid to the subject, and support given, by 
the Zemindar in its earlier and non-political days. It would not 
be too much to say that the European community, with the excep¬ 
tion of those officials whose duties have introduced them to the 
question, has no knowledge of co-operation at all, although Central 
Banks offer them opportunities for permanent or temporary invest¬ 
ment which can hardly be equalled. 


* Professional iqoney.lenc)er. 
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rX. The Present Piinjab Soctety. 

The evolution of the prevailing Punjab tv})e lias Ihmui descrih-a. 
As now existing, it shows the signs of former mistakes ami struggles, 
and the indications of a higher sfeuidard to Iw eventaially atiained. 
The working area has still in some castes to Iki reduced ; loans to 
non'ineiiibors have been almost stamped out the necte.ssitv for 
iuterlending by primary societies has been removed bv the creation 
of secondary bodies; but stdfishness on the part of (’omniittee 
members is not rare : inaritivity or ignorance among the other share¬ 
holders allows the leaders to mono])oli>5e the funds, fnsidviuicv is a 
growing evil, and isoftmi the device of a defaulbir when hard pr»\ss<‘d : 
it is usually fraudulent. Remedy is now sought bv recpuring 3 uretie..s 
for loans, by estimating eaeh mem^T’s cre<lit and (ixing his ?na.\imuni 
loan, A persistent trouble is that of fictitious re])aynnuits, the 
lK)nd being merely renewed. Teacjhing and ins])e(!tion will light 
this down : but a clever Secretary can defeal ail but tlu^ m<»st 
searching enquiries. Hitherto the defects liaw been in many 
instances encouraged or overlooked fiy an im})erfectlv trained stall'. 
Liquid resources are becoming available m all .sound .societies 
after their first pr(»bationary term by the formation of reserve 
funds in deposit, or by the grant of a (sa.sh credit from a central 
bank. 


The most striking failure is that of credit .societies to manage 
shops : it was anticipated that the ground would lH^ rad frmn maler 
the money-lenders’ feet, and many zemiiiflars .sho}>.s were founrbid 


by individuals or societies, especially in the (.■anal 
have failed almost without exceptirin through lack 


(lolrnues; they 
r)f supt^rvision 


and business habits. Weavers’ shops, which takrr r>v»*T the finished 


product for sale, wherever julequately ius]ierited from the U'giiining, 
are in a flourishing prisition. Agricultural mar.hinery of iroprrrved 
patterns was bought by sorneties from time to time, but whrjrc 
it was bought for common use, petty quarrels or conservatism 
hindered its profitable employment. Here again sufiervision was 
lacking, and the new method of sto(;king implements as agents 
for private sale avoids dangers and is acquiring popularity. J here 
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is a brighter side to the picture. The peasant can now hold up 
his grain when pricjes are low, and is not (sompelled to sell at middle¬ 
men’s prices in order to meet the revenue demand. Improved seed 
and improved implements are placed within his reach: continual 
instruction and argument at his housedoor by his wiser brother or 
his co-operative guides at last bring the light of Ijetter economy and 
l)Otter farming even to the rude and illiterate. There has l)een 
a general reduction of interest, both in the <iredit society and out¬ 
side. While money is rendered obtainable on fairer terms, the 
zemindar is for the first time in his history taught— and has Ijegun 
to understand—that swelling debt is not inevitable : he learns punc¬ 
tuality in payment, and disc(»vers what it (tosts him annually to 
remain in debt. In many areas litigation, though stimulated at 
first by the process of redeeming lands and cleariiig Imiiyas' debt, 
is gradually and noticeably reduc,ed. In order to understand simple 
accounts the villager sends his son to school, an unprofitable expendi- 
t\ue when the accounts were in Hindi characjter and in a series of 
fake<l fmhis (account books). The proved fatality of co-operation for 
credit, and the obvious danger of allowing money to be wasted on 
tpiarrels, have sown the seed of tioncord : find it is not unfrequent for 
a vilhige society on inspection to recite with pride that there has Iwien 
no faction and no criminal offence in the village during the year. It 
is not im]X)asible that the sotiety's jumchayaf^ may form a basis for 
a patiehayal with wider powers; but this ste]) forward can. only lx> 
taken when the economic functions of a sociietv are beh>g carried out 
with entire success. Lastly, the surface of India's hoarded wealth 
has been lightly touched, and buried rupees have been dug up for 
deposit. But more valuable than this woidd be the prevention 
of further hoarding, an end not yet attained : the portable sovereigiv 
has replaced the rupee, and there has l)een proof ui the last few 
years that the zemindar and even the co-operator is not guiltless 
of its diaap|)eaTance. 

The purest Raiffeisen Society admits only the minimum of 
share money required by law : in the Punjab society owned capital 


• Managing Ouniniittee. 
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of shares and profits forms a gieat part of the fmuls : in m.Kst of the 
older societies shares may be withdrawn afttn- a term of years. Pure 
Kaiffeiseii Societies are Ijeing experimentally starit'd. The INuijab 
peasant is alow to understand jt>int liability, and is with dilHcultv 
educated to regard the funds as his own : it has consequently iMiun 
necessary to make him contribute them in person and to eontimu* 
his effort of thrift year after year. A loan fnmi a central bank 
is persistently described as (Government's money." It is [irobabk; 
that this mistake can l)e <;orrected by st<»ady training, 'riie dis- 
advantage of the share-system is that jOdfits are usually divisibbs at 
some time or other, aiid an unlioalthy gi’eed for dividends grows uj), 
Siklis l)eing ^Mndiaps the least (u>-o])orativ<j in this resjan t. Among 
such trilxis a llaiffeisen Society with indivi.sibl<! prolits will Ih> the 
safest form. 


The llaiffeisen Society contained two committees—one for current 
business and the distributhm and recovery «d inoiuyv. tlie otlier 
for supervision of this ordinary committee. It lias not be(in Ibund 
possible or julvLsable to constitute, this sm;ond body in the Punjab, 
whore memiDership is smaller, illiteracy more g(nieral, and jtialousy 
more rife than inmost Euroj)eaiU‘.ountries. 

The (.Jorman Societies of all tv})es have always held aloof, as lar 
as possible, from (Jovornment, complying only with l<?gal rropiim- 
ments and asking no favours. 'I’he same poli<;y has Jiot Iwieii lollow(jd 
in fndia, where Goverimient, though a bureaucracy, looks with less 
suspicion than that of Germany on movements of popular ndorrn, 
and allows more scope for variety and freedom of dev<5lo))ment. 
While gladly a(;cepting j)e(iuniary help at lirst, and in speiual (iris«is 
later, the Punjab (;o-operator is not enervated by extiess of (o>vern- 
ment support, and has never failed to supply his own capital. 
Otticial <;ontrol through Itegistrars and Inspectors will lemain 
necessary for an indefinite period owing to the dangers due to 
ignorance and disunion, and the general failure to ap})Teciate the 
close care required in dealing with the money of trustful lenders and 
depo.sitors. 

The object of the Kaifieisen Society is to ])roVide small loan.*^ 
for short terms and prodiudive purposes : such must continue to 
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ho tho Punjab ideal: but where a peasantry is so burdened with 
debt that the annual interest at ruinous rates exceeds his annual 
savings, there is often no alternative to clearing him of the load with 
a comparatively large loan.: to ask him to apply for insolvency 
before admission is to wealmn that very sense of responsibility and 
honesty which <jo-operation builds up. A member who receives a 
loan for other than everyday purposes should be of approved 
(character and backed by sound sureties. 

The moral element which underlies and gives value to the econo¬ 
mic; effort of co-operation is not forgotten: its influence is felt in 
an unseen permeation of the peasant’s mind by the ideas of self- 
help, mutual help, and mutual cjontrol, while the same .principles 
are incul(;ated by the staff, high and low, in a doctrine which becomes 
more openly spiritual and appeals less to material advantage as the 
meml)ers, shaking off their debts, become conscious of their independ- 
on(;e, and treat themselves and each other as men and citizens 
rather than as rats fighting for an inadequate store of grain. I’hose 
who, after tiial and warning, fail to rise are expelled: others on whom 
the light of the future dawns wash their hands of past folly ajid seek 
admission with a firmer resolution. It is not always the well-to-do 
or the literate members who set the best example. The understand¬ 
ing sliowu and effort put forth by menials and ragged labourers will 
shame a sluggish lambardar (village headman) to cordial help or 
to venomous opposition. But wherever co-operative teaching has 
lM5on real and humbly given in a spirit of brotherhood rather than 
as a pronouncement of dogma from the cathedral chair, it does not 
fail ki lead the Punjabi peasant, slowly but little by little, to a 
sturdier freedom and a cleaner life. 
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AFFORESTATION IN THE UNITED FR0V1N('ES.* 

BY 

E. BKN.SKIN, 

DeptUy CoHftermlor of Forvuts. AfforcsMioit t)imsloii. Erntfcnt ('nrh-, 

United Provum-s. 


The sources of wealth and (“(Jimiiercial devoJopiiKuit in iIm'sc 
provinces are agriculture and forests, but very few people realize 
how dependent the lornier is on the latter. The general pulilic 
has an idea that the jungles are places to avoid owing to the danger- 
ous wild animals and fevers which they harbour. This ])a])er is. 
therehu'e, intended to convert those persf^ns to realize <Im* pJiysical 
and economic importance of the forests for the f)rosp(*rit y of I la; 
country. 

Physical importance of forests. 

A new country is invariably covered with d<;nse foM*s<s, wlueh 
arc gradually cleared away by the first settlers to make roo/n for 
agriculture and to impi-ov^; the general salubrity of th<Mr surnnind- 
ings. This process has continued thrf>ugh centuries with tin; develop¬ 
ment of almost every country, and the forests gradually have 
receded to those regions bipographically unlit for agriculture, and 
even here they have often been destroyed by physical causes conse¬ 
quent on the wholesale clearance of forests elsewhere. Forests arc 
Nature’s means of dealing with the meteorological forces. It is 
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believed that all min clouds are derived from the sea and are driven 
over the (x>ntinent, where they deposit their moisture, becoming 
poorer in moisture content the further they travel inland, until 
they reach a point where they become exhausted. A forest air 
and soil is always far damper than outside, and the continuous 
transpiration of a forest creates a wet lialo which serves to emich 
the winds with moisture and enables them to precipitate further 
inland. The geographical position of forests is, therefore, of great 
importance. 

Forests by means of their foliage, root system, and litter serve 
as a piotection to the earth against erosion and the rapid run-olT 
of water from the soil, fn this way the rain water has time to soak 
intt) the substratum to emich the springs and is a source of perennial 
water-supply to the rivej*s of the country. Forests are consequently 
of gieat physical importance on mountains and hills in checking the 
rapid wastage of water and foi- the prevention of floods causing the 
erosion of the country further downstream. 

KcONOMIC importance op JjXIRKSTS. 

With regard to the economic importance of forests, this is 
appreciated to a great extent. The forests, ex(diiding artificial 
groves of which there are considerable numbers, form, however, only 
about 8 per cent, of the whole area of the province against an 
estimated 20 per cent, considered necessary in more advanced 
countries for the industrial and domestic requirements of the 
country. The exceptionally high price of timber and the distance 
(tf the forests from the industrial centres are serious obstacles in the 
way of industrial progress in this country. The gieat war now 
raging has awakened the Empire to the national importance of 
the forests and forest conservancy. In Germany you will often see 
the forests stretching right into the industrial cities and providing 
the industries w ith raw material at their doors: these industries 
are so varied that it was estimated that before the war 3,000,000 
persons depended on the forests, in some way or other, for their 
livelihood. It is scamely necessary to remind the reader of the 
very large potentialities of the forests of these provinces which 
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are capable of supplying most of the conimodities previously 
obtained fi-om foreign sources. During the last two yeai-s the 
surplus revenue has Iwen more than doubled as a result of the 
development of indigenous supply. 


Effect of disforestment. 

Having briefly outlined the physical and economic inijMutanc(^ 
of forests to these pwvinccs, we will go back to the changes elTccfcjl 
by unregulated forest clearances in diflerent parts of tlie world 
and in these pi-ovinces. 

We know that the sands of the Sahara ajid Arabia now cover 
what was once a fertile land and that many countries, siudi as 
Greece, Tripoli, and Palestine, are now only able to supj>ort a fraction 
of their previous populations. We hear from the ancient historians 
of the intense cold of Greece, then densel y wooded, and the perpetual 
spring of Babylon. The Babylonian tablets of gr(^at anthpnty 
refer to the attempts to reclaim the country thrown out of cultivation 
by the sinking of the spring level and erosion, but tlu'sc^ w^er<‘ of 
temporary bencHt. 'File floods from the inountains incr<ias<al year 
hy year, the beds of the rivers wete scoured out, and irrigation even¬ 
tually became impossible, for, as with canals so with rivers, the flow 
is regulated by control at the headwaters. All these countrh's are 
now more or less desert and it will be interesting to s<'.e how far 
the effect of forest clearances has been hdt in the I nited Ihovinct^s. 
It is proposed, however, to deal with the country washed by tln^ 
Jumna river. 

The Jumna Valley. 


The Jumna takes its rise in latitude 31" 2', longitude 70' 27' 
about 5 miles north of Jumnotri aiul 8 miles west of Bundaipuiich 
peak in the Himalayas. Its length from soiiive to confluence with the 
Ganges is 860 miles. It has 17 tributaruis uf which 5 rmi in the 
Himalayas, 3 in the Siwaliks, 3 in the Vindhya Hills, 1 in the Satpura 
Hills, and 5 in the plains of the Doab. ff the reader will pick up a 
map showing the distribution of forests in relation to these rivers, he 
will see how insufficient is the regulating belt of forest to control 
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fche headwaters and in many cases this is absent altogether. In 
addition to this insufficiency many of the forests are open to grazing 
and browsing of cattle, resulting in the protective covering of grass 
being cleared off the ground, and the young forest seedlings are 
oaten down or die through having no depth of soil : in this way 
the forests eventually become exhausted and disappear. Anylx)dy 
who has visited the Dehra Dun and Saharanpur districts cannot 
fail to be impressed with the enormous damage done by sudden 
floods from the Himalayas and Siwaliks, and it is not surprising to 
find that the area under cultivation in many villages of the Saharan 
pur Terai has decreased during the last 50 years. The submontane 
rivers have been continually changing their courses ever since the 
hills came into existence causing the land to be covered with a deep 
Ixiulder deposit, ff grazing were entirely excluded the old beds 
would very quickly become covered over with a dense shishant 
iDalbergia Sissoo) and kiKxir {Actwia Catechu) forest which forms 
very efficient natural traimiig and obstruction works against 
the force of the floods. Unfortunately a large portion of these 
forests are open to grazing and the young seedlings are browsed 
down every year, the beds have widened and the force of the 
floods has increased. The vegetation on the neighbouring hills 
is of a very poor description after centuries of abuse and, owing 
to much of the soil having been carried off, the water flows away 
with great rapidity, thereby increasing the volume of the toiTents 
and leaving the beds dry a few hours after a storm. Irrigation 
works have been destroyed by these sudden floods and they are a 
source of anxiety to the engineer. A similar state of affairs can be 
found on almost every hill tributary of the Jumna. 

The accumulated effect of this flooding and scouring has resulted 
in the bed of the Jumna at Etawah being lowered 60 feet in the 
last 500 years and a corresponding sinking of the spring level. The 
cold weather level of the river in the Etawah and Jalaun districts 
is often 120—200 feet below the general level of the surrounding 
country. The sinking of the bed of the river is draining the country, 
and the well water levels are sometimes as low as 200 feet. The 
banks of the Jumna in the Agra, Etawah, and Jalaun districts are 
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now m completely drained that they have hecnme alnaist destitute 
of vegetation except a desert flora, and even this is di.s;»pp,.ai ing. 
This dry belt is increasing at the rate of 2r>(> acies eacli >'ear in the 
Etawah district alone. The absence of pi-otective vegetation (»n 
the banks and the flow of water from the high |)lateau to tlie, river 
has caused a complicated network of ravines to U' fornuMl. Tlust 
ravines often start suddenly at tlie edge of cultivation with a dro]) 
of some 80 feet or they may be less severe, and tliey take u]> a mean¬ 
dering course, joining up with other systems, eventually falling into 
the river. The actual area of these ravines in the Ktawah district 
alone is 120,000 acres and the area of similar land in the piovinccs 
is some millions of acres. The. land is at present almost v.dueless to 
the owners as it yields grazing of the very fioorest clcscription. (’ulti- 
vation beyond this desert belt is precarious even in yiws <d almost 
normal rainfall, and drinking water often becomes so rare as to 
necessitate the migration of whole villages, and through<Mil the wh<*le 
expanse of the ravines there is no water to be found cxccj)t. in the 
main rivers. A study of the .soil will sh<»w that it is very fertile, but it 
js too cut up and arid for cultivation. The monsoon rains only sink 
to a depth of .seven inches, and below this the .soil is quite dry till 
the spring level is struck. It would afipeai- that the pre.sent tree 
gi'owth is of very great age which has <-ontinued to rejuoduce itself by 
coppice shoots and the root .system has kept pace with tJic sinking 
spring level : natural reproduction invariably dies down as .soon as 
the rains cease. 

The drying up of the country is a most smioiis matter which 
may be temporarily reliev'cd by tin* ex])enditure of lakhs of rupees 
on iii'igation, but, if the erosion of the <‘ountry continues at the 
present rate, irrigation projects will be hainjieriid and eventually 
become impossible. The Etawah l)i.strict was once wvered with 
ftal {Shorea robusta) forests and many villages arc named after the 
tree— Sakhi 8akrauli, Sakhua, Sakhopur—and it is recorded that 
the Emperor Babar hunted in these forests. The sal tree requires a 
moist climate, but the conditions have .so changed that there is not 
a single tree between the Himalayan Terai and the *Satpuras. The 
drop in the Jumna level is established by the prevalence of old 
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sugar mills in the Etawah traus-Jumna area where the water level 
is now far too low t(» admit of irrigation, and also in the fort at 
Shergadh near Auraya the curb of the large well m use in J350 
is now <j0 feet ab<»ve mean flood level. 

Kavine reclamation. 

Tlie question (}f utilizing these waste lands in the Agra, 
J^tawah, and adjoining districts for fuel and fodder reserves has 
often been the subject of investigation by Clovernment. The 
earliest report on record is that of Dr. D. Brandis, then Inspector- 
(jleneral of Forests to the Government of India. The measures 
recommended in this report for the encouragement of forest growth 
were—(I) fire protection, (2) restriction of grazing, (3) protection 
from all wood cutting, (4) filling up of blanks by planting and 
sowing, inquiries* were shortly afterwards made as to the 
areas of waste lands which could be utilized as fuel and fodder 
reserves, but action was deferred on the gix>und of the enormous 
expense involved. However, in 1882 Mr. J. F. Fisher, Collector of 
Ktawah, called together the zcniindars who owned the tract of 
ravine land to the west of the town of Etawah, and these owners 
agreed to hand over their land for the creation of a fuel and fodder 
reserve for the protection of the ground from erosion and further 
deterioration. The owners of the land were to provide the 
necessary funds, and in return the profits were to be divided 
pro rata according to the money furnished and the land held in 
each case. The management of the reserve was entrusted to the 
Collector, who placed the area under working in the same year. 
Grazing was prohibited, the soil broken with the country plough, 
and the seed of babul {Acacia a/rahica), shin ham, and neem{Melia 
indica) sown. In order to dam up the ram water and locally 
raise the spring level, bandhs (embankments) were thrown across 
the ravines in suitable places. It appears from the scanty 
information available that the small expeilditure incurred was 
more than recouped by the sale of grass and subsequently by 
grassing dues and light fellings. The scheme worked well for 
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a time, and there was eventually a fairly cnip of tM 
sufficiently dense and valuable to encourage a ftnu to takeover 
the forest for the tan bark on a lease of 56 years on payiuont 
of approximately Ils. L> and an annual rental ..f H. i ,u.r 
acre. 

Again in 1901 a small area of ravine land was aetpiiretl elose 
to the town of Kalpi, Jalaun district, for the supply of Imhul bark 
to the Cawnpore tanneries. 


Experiments in Etawah. 


In 1912 the Local Government having defined ils ])olicy with 
regard to the re-afforestation of denuded areas and tln‘ cstablislnnenl 
of fuel and fodder reserves, a prelimiiniry survey was made of existing 
waste lands, and a report .was submitted recommending, in the first 
iastance, the reclamation and utilization of the ravines along the 
Jimina and (Ihanibal rivers in the Etawah district. Th(‘ owners of 


the land were approached and a stdieme. somewhat (m f he lines aln*atly 
referred to in connection with the h'lsln-r fou'st, was agreed n|Kin, 
but in this case Government undertook to pay the cost of afforesta¬ 
tion and to recoup tlie expenditure out of fhe revenue, evenfnally 
handing back the lands when the de))t had been denied. In this 
way the area taken over for reclamation up to date is 22,06o jicn's 
and additional land has been promised. Th(‘ lirsf two yc.irs of 
operations have been of an experimental nature and they have 
beyond doubt proved the jxissibility of reclaiming and utilizing 
these lands as fuel and fodder reserves. There is also fA'cry prosjuu-t 
of raising small timber. That plantations successfully raised would 
be of great economic importance is certain, the high prii e and .scarcity 
of building timber is well known, tluMc is an cvcr-increa.sing rlemand 
for firewood, and the demand for tan stuffs is almost unlimited. 
Local industries are sure to spring uj) and will suhl U* the jirospiuity 


of the district. 

The soil of the ravines i.sof an alluvial type, differing only in tex¬ 
ture from place to place. This clas^ of soil requires constant culti 
vation, as, owing to its fineness, natural aeration is obstructed, au<l, 
on drying, the soil solidifies to the consistency of rock. The 
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re-establishment of sufficiently favourable conditions for vegetation 
IS the preliminary object; this can only be done by improving the 
soil aeration and moisture co||^nt and can be at once effected by 
breaking up the compact surface soil and so aiding the gaseous 
exchange between the soil and air. This operation also assists the 
penetration of moisture into the substratum. It is also necessary 
to preserve the continuous gasec)us interchange between the soil and 
atmosphere and to prevent further oonsf)lidation. Irrigation is, 
of course, impossible owing to the ruggedness of the ground. Soil 
cultivation, extended over several years, is impracticable in a forest 
estate owing to the comparatively low final returns, and could 
only be carried out for two years at the most, even if only valuable 
tree species were raised. It is considered, however, that if once a 
forest can be established the roots will penetrate in all directions 
into the subsoil and will break it up sufficiently to allow of aeration 
and moisture soakage. The shade of the trees will doubtless prevent 
excessive consolidation, the litter and grass growth will retard the 
present rain wastage, and the water which escapes can be caught 
in small ponds held up by handhs thrown across the ravines, or by 
blind ditches and embankments on the higher ground. It is also 
very important that cattle should be kept out of the plantations 
until they are established as, besides browsing, the tread of cattle 
hardens the crust of the s()il and destroys all the effect of cultivation. 
For breaking up the soil no better instrument can be found than the 
Sabul plough, but owing to the roughness of the ground a great deal 
of work has to be done by hand. The Changa Manga plantations, 
near Lahore, which form, perhaps, one of the finest afforestation 
achievements in the world, exist entirely by irrigation, whereas in 
Etawah where irrigation is not feasible, the plantations depend 
solely upon intense initial cultivation. It is not possible at present to 
say which system will produce the greatest net return, but the 
Etawah plantations are no doubt hardier and less liable to insect 
and fungoidal attacks. 

The first noticeable effect of breaking up the soil and conserving 
the water is the disappearance of the original worthless grasses and 
their replacement by those of good feeding value. The water wastage 
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is further checked by the heavy grass growth and tlio bods of the 
naUis (ravines) become covered with turf. S(»wings of rai ions forest 
trees have been made on the freshly broken up lands, and it is found 
that many valuable species can be raised, among whioli may be 
mentioned teak, shisJmm, kamhar {Gmelina arborea), and (tabnl. 
The success of these sowings during the last two years has been 
very satisfactory, and in many places the growth is so denst* tliat 
it is almost impossible to walk throiigli it: many of the ti(‘os 
sown in 1915 are more than 20 feet in height and are already til 
for fuel. 

A.n examiimtion of the conditirois after t hese opciialions sluiws 
that the moisture penetration has very materially imjn-oved an<l t hat 
erosion has been effectively arrested : it is, however, essential that a 
broad protective belt of land at the head of the ravim^s should be 
afforested to prevent further encroachment inland. Sonu* |»ortions 
of the areas, less liable to erosion, will be reclaimed as grazing grounds 
and will be maintained by periodic cultivation. The improveinent 
of village grazing grounds throughout the provinc<^ by working them 
on an interchangeable rotation is a matter which deserves the attri¬ 
tion of the country so as to relieve the forests of grazing. Up to 
March 1917, 1,325 acres of ravines had been reclaimed and afforested 
at a cost of Rs. 78,368, or approximately Rs. 60 per acre, inclusive 
of all charges. There is every indication that the cost can bt 
considerably reduced, and that the rav'ines can be profitably ntilizeii 
for fuel and fodder reserves. The plantations napiire very gr<‘at 
attention and care during the first few years as they al•(^ subject 
to the attacks of all kinds of enemies. 

The reclamation of ravines is a work suitable for famine 
labour as the work can be closed (hiwn at any time witimnt b*av- 
ing it incomplete and the extension of fodder reserves will be a 

valuable asset in time of scarcity. 

The reclamation of ravines is, in the writer’s opinion, however, 
somewhat similar to curing the pain without eradicating the main 
cause of the malady. The cause can be traced to the forest denuda¬ 
tion at the distant headwaters of the rivers, and it is important that it 
should be also dealt with there. Much has been done during the past 
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few years to preserve and extend the existing forests in the Himalayas, 
but much still remains to be done, or we may expect the fate of 
Babylon. Champollion in referrii^ to the deserts of Northern Africa 
wrote; “ Does any crime against Nature draw down a more dread¬ 
ful curse than that of stripping Mother Karth of her sylvan 
covering ? ” 



SBLEOTINU SUOARfiANE RRFORR PLAN^TfNd: SOMK 
D RIMONSTRATIVK RX PRRFM RNT8.♦ 


BY 

ARTHUR H. ROSRXPELD. 

» 

Int these days of liberal education, agricultural extension, and 
Nature study—in these times when Mendelism is discussed by tli<» 
high school youth and Darwinism is a iiroside topic in the !u>ine of 
the family of average education—the principle of selection of any 
plant or am'mal for the maintenance or improvement of its cluirinuers 
would seem so axiomatic as to n^nder ajcperinu'nUs along this line 
unnecessary. N(i vertheless, it is oft<‘n the Ciiso tha t the most commo n 
facts are those which wo ignonj in (nir daily agricultural routine, 
and it frequently happens that exjMM'im«nits along the most common 
linos of investigation, oonducjted on sound scientitic and practical 
principles, result in calling the attention of the agriculturists to fa<5t.s 
not unknown but/o/y/oj5te/t. In this arti(;le, recognizing as accept<*d 
by every intelligent agriculturist the principles and value of sehud.ion 
in general, we shall limit ourselves to des<;ribing and drawing some 
conclusions from two series of oxfieriments in the 'rucuman Experi¬ 
ment Station (Argentina), made while the author was dinuitor of 
that institution, in selecting cane before planting. 

The selection was made principally with the object of planting^ 
cane as free as possible from infestation with the (iominoii moth 
stalk-borer, DkUrceti s<iGch(iiit(ilis Fab. form oblitetellux Zoll,,^ hut the 
le.ssonB gleaned from the results may Ije taken as indicative of the 
value of selection of cane in general;. Selecting canes free of borer 
attack and the diseases introduced through the perforations means 

• ^‘prfMiuwfl from'CAf iHte.rn'Uinii'fl Sii^nr J<iitnntl,Vi'\trn»ry UM8, 

^ TftP Intrfuatiowit Siojur Joiirn/il, 1910, pp. 18-19. 

( 695 ) 


46 



69f» AORICULTmiAL JOURNAL OR INDIA [XIII, IV. 

simply tho soloction of sound, healthy canes, and this is the basis 
of all seed selection. It must Ix) stated at the outset, however, that, 
on account of tho extreme severity of borer infestation when we 
began the experiments, the selection of the borer-free canes did not 
represent as careful a selection of other characteristics than freedom 
from the borer as we would have wished ; in fact, it was evident at a 
glance that the selected cane was inferior in general appearance, as 
regards size, development, etc., to the ordinary cane for the test lot. 
This was undoubtedly due to the fact that the larger, thicker canes 
offer individually a larger surface to the attacks of the borer, with the 
result that in cases of very heavy infestation with the borer, a larger 
proportion of thin canes will be found free of the borer than of the 
thicker, better developed specimens. Hence, although these experi¬ 
ments were made on a basis of selection against borers only, common 
sense tells us that the improvement in results should vary in direct 
proportion to the thoroughness of the selection. 

It is probably unnecessary, treating of careful experimental 
work, to call the attention of our readers to the fact that, outside of 
the actual selection of canes as free as possible from borer attack 
and the cr 3 q)togamic diseases which gain entrance to the cane through 
these perforations, there was absolutely no difference in any phase 
of the cultivation of the selected and non-selected plats of cane, 
the latter plat having Iwen planted with the typo of cane usually 
planted in this province and elsewhere where selection is not resorted 
to—cane of good appearance in general, but without any attention 
having been given as to whether it was infested with borers or 
whether a good proportion of the eyes had been destroyed by this 
insect or other causes. In every case both lots received equal 
treatment throughout from the time of planting to that of harvest, 
both plats were exposed to identical climatic and other conditions, 
and every operation of ciiltivatipn, irrigation, fertilization, etc., was 
made in the two plats on the same day. 

The first experiment was begun by the author in August 1010, 
shortly after his arrival in Tucuman, and was one of the first experi¬ 
ments undertaken in the Tuciuuan Sugar Experiment Station. 
Careful counts were made at frequent intervals of the number of 
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spnjuts abovo ground in the two sublots, tho difforcnw iu apiwanino* 
between the plats planted with selected and unselected rune iHong 
most notable from the beginning of the germination, that planted 
with selected cane, for example, having the rows plainly delineated 
with healthy sprouts on let Octolier, 1910, whereas only an 
occasional plant was found at that time in the unseleeted plat. 
Table I gives the results of these germination counts at various dates, 
in number of sprouts above ground per row of 100 metres, tho usual 
basis of calculation in Tucuman. 


Table T. 


Garmirudion coaaAs in th>. fimt exjierhnetd. 


Plat 

Selected 

ITnselected 


Oct. I7rh 

m 

4« 


Dec. lat 
G06 
461 


Doc. 12tli 16th 

i,a« 

874 


Crop 

i.m 

942 


A study of tUs little table reveals some very interesting foots. 
It will l)e observed that, in every count, tho selected cane showed 
much better germination than the nnsolected- so much so, in fai l, 
that all canes which existed at tho time of lay-hy in Decemlwr could 
not mature, the number of matured stalks, however, still being far 
.superior at crop time in the selected plat than in the nnsolected, 
although there was an increase of stalks in the latter plat Imtween 
lay-by and harvest. It is interesting to note, also, that the antrage 
weight of stalk from the selected plat was just 40 gnii. mom than 
that of tho stalks harvested from the uiisclected plat. 

No clearer demonstration of the value of selecting cane le on. 
planting could be desired than the difference here shown between 
the ntmher of stalks germinated and produced m the two plate. 
This difference in germinating strength is made a 1 the more cto 
.when we study Table II, which gives us the P'*"* 
cane yields of these two plats-of the crops of “ 

mspectively-showing how this difference m germinatnm P***"^'^ 
is tmnslated into difference of cultural yield, heanng in mind alway 
that the same or less money will 1* spent on produc.i* 
per as on producing good cane, and, hcn», that the cost of 

cultivation per fern of superhir cane is always vastly mienor. 



698 


AamOULTURAL JOX7RNAL OF INDU [XIII, IV. 


This table would appear to demonstrate, therefore, that in 
planting unselected cane we are only putting into the ground a vast 
amount of cane which cannot possibly germinate with full efficiency 
and which would have been much better made use ot by sending it 
to the mill, replacing it with selected canes whose potential germina- 
tive power would have insured a more profitable investment in the 
plantation. 

Now let us examine for a moment the cultural yields of the 
distinct plats in the crops of 1911 and 1912. 

Table II. 

Yields in tfm first seriesi of exj^erimcnts. 

Plant Stobblk 

Per row K|!h. Kgs. 

Plat. KKl metres Per hectare Per row Per hectare 

Helecte<l «. {Vil 62,9(0 

IJnsolected ... 776 .>1,216 48l’:i 31,766 

From this table wo loam that the so looted cano, both as jilant 
and stubble, has given far superior yitdds to those of the unsolocted— 
over 20 per cent, in each case. This increase in production, with 
the same or smaller cost of cultivation per aero, certainly many 
times repays the small cost of stdection, the only item of exjicnse, 
almve all when wo consider that, in Tucuman at least, where cano 
is'left as stubble for many years, this selection has to bo made but 
one year in order to reap tho benefits during several. 

An interesting part of this experiment was the determination, 
by the careful examination of several hundred individual canes from 
each plat, of the percentage of canes containing living cane borers 
at harvest. The results of the counts showed that .S7 per cent, of 
the selected cane plat contained live specimens of DioircBa, whereas 
00 per cent, of the canes harvested from the unselected lot harboured^ 
this enemy of our cane fields. That is to say, that even in small 
lots, a careful selection of the cane, as free as possible from borers 
at the time of planting, gives direct results in the consequent infesta¬ 
tion with tliis insect. As we know that the moth of this insect is 
not a strong flyer, it is quite logical that this result should be very 
pronounced when selecting cane for planting large areas. 
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In considering the qutstioji of boivr infestatum, it must Imj 
borne in mind that the effect of heavy infestation by tliis insi^cl. is 
very marked on the manufacrturing value oi the cjuk' liarvvst(‘d, 
t(* increase milling ^iiiiu‘llltI<^M, (hH‘n*as(* e\tracti(m 
and sugar content of juice, and invert, a. part <»f the crystiillizal»le 
sugar. Consequently any measure that we can lake to nnliice. the 
infestation with this insect gives us not only more cane per acre, hut 
cane of far siijKirior manufacturing \ alue, and ni.n<’ u'hivh tviU pnxlmr 
IIS more swfar at chea])er cost. 

The exporiuieiits just descrilied vviiie ma«le with ordinary 
purple cane (Oheribon)'of the country, and, in order to n»ntiniie the 
demonstration of the benefits (*f s(‘h‘clion to tlui Tucumaii plaiibMs, 
another series of expininients was commenceil in the winter of Itil'J, 
using this time the. striped cane of tla^ country as the basis of 
comparison. We will only rev'iew these e.KpiMiments lightly, as their 
results served in every way t-o justify those from tlm first, series. 
It may bo said in passing that, in order to vary tlm coiidilicMis as 
much as {xissible from thosj id' iJie first e\|K!riments, this cane was 
planted in unirrigahle land, the prove iis series having had irrigatiun. 
Ill both series the cane was planted in rows o ft. apart, e.mployiiig 
two complete running rows for planting,* and in both smies, to 
facilitate examination for borer attack in the sidectcd lot, and to 
have conditions equid with the cane for the check lot, the cane for 
planting was hand-stripped. In both serii'S, also, thi! sei^l cane 
was cowrod in the rows with a small share ploiigli instead of with 

spades, as is usually practised in Argentina. 

As in the previous experiment, three germination counts were 
made during the spring, with the results shown in lable lU. 

Table 111. 

GermiiuUioa couiUs in the second cxiicrinieiU. 


Plat 

Selected 

Uneelected 


Oct. ISth 
14U 
12(1 


Oct. -itith 
356 
292 


Nov. I4th 
636 
464 


Crop 

66(1 

624 


Although the difference between the iiuinljer of siirouks above 
ground in the two plats is not so striking as in the counts of the first 

^The InlernulioiMl Suijar JuunnU. 1917, pp. 20—23. 
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series of oxperimonts, they nevertheless plainly show the advantages 
of selection. 

Now, let us see the results of the crop made on August I5th, 
1913* 

i" Table IV. 

Yields in tfte second series of exp^iments. 

Plat Kgs. per row of 100 metres Kgs. oane per hectare 

Selected ... 662’& 43,746 

Vnselected ... 647*7 36,148 

Here, again, we find more or less the same increase of yield of 
the selected over the unselected cane as in the other two crops— just 
a little over 20 per cent.—all of which gain represents pure profit to 
the planter, as ho would have spent the same amount, or more, 
in cultivating an acre of the unsolected cane as of the selected. An 
idea of what this profit meant in 1913 may be obtained from the 
fact that in that year cane sold at about one pound and a half 
steiiing per ton, so that the not profit to the planter in that year 
from selecting his cane for planting would have been in the neighbour¬ 
hood of four and a ludf poutuU sterling jxjr acre, with every 
probability, furthermore, of obtaining additional profits for several 
years to come in the stubble cane. 

We consider the results of these experiments to be very striking, 
and trust that they may induce a few readers of the International 
Sugar Journal to undertake a more systematic selection of their 
seed cane, always bearing in mind that the cane rejected for seed 
does not represent a loss in any sense as it can always be sent to the 
mill for grinding. 



SaiJilSTlFIC PROOIlliSS IN SU(UR (HJlVnVATlON AND 
MANIIFACTURK IN JAVA J)lJRlNli TlfK 
LAST TJIilElil YKAUS * 


BY 

II. 0. I'JUNSKN OBKRLKJS, I'li.l). 


As we had occasion to inciitioii in a foriiK'r article in this 


Journal * on the Java sugar industry, the sugar crop of Itll t proved 
a bad one, and the 1915 crop, wliich was then reported as threatening 
to become worse still, came fully up h) tlie most gloomy ex[Mu;tations. 
In 1914 the total output of sugar was 1,:182,S25 long tons; 
the sugar produced per acre amounted to 8,(»7(» lb., with a yield of 
9*28 per cent, on the weight of cane ; wliile in 1915 the ligurcs were : 
tiotal production, 1,299,272 long tons ; production per acre, 7,78011). ; 


yield per 100 of cane, 9*15. 

A aeries of very dry years had drained the water sources in the 
mountains, with the consequence that insufiicient irrigation watei 
was available for properly raising the crops. Riws cultivation was 
backward ; consequently the fields were not vacatefl for cultivation 
with cane at the most favourable period, and, further, theie was also 
a lack of water for the irrigation of the young cane plants, all of which 
caused a serious shrinkage in the production. It is evident that the 
cane, which had suffered fu)m the unfavourable conditions, did not 
resist the attacks of diseases and animal pests, and thereby yielded 
less return than it would have been able to do if these misfortunes 


had not befallen it. 

It is not to be wondered, therefore, that many onlookers, who 
saw the attacks of the diseases and pests, but who did not pay ul 
attention to the primary causes which had stimulated their activity, 

* Uepriutodfrum The Internutioml Sayur Joarnai, February 191!*- 

* The ittiernatitwil Huyur Journal, I«l6, i». 46*. 
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mistook the effect for the cause and complained of slackness in the 
eradication of disease and insect pests, and also spoke of a degenera¬ 
tion of the cane, it having, they urged, outlived its use and needing 
to be replaced by a new and sounder variety. 

It, however, soon became patent that, although the complaints 
were not entirely without foundation (as we shall see later on), the 
real cause was the bad weather and the great dmughts which 
prevailed during the vegetative periods of the cane for the 1914 and 
1910 crops. The cane was not replaced by any other variety, the 
diseases and insect pests were not more strictly countered than 
before, and yet the 1910 crop, and still more so that of 1917, were 
much better; and the latter may even Ije considered as a record 
crop, as far as the output of sugar per acre is concerned. The real 
figures are not known in Holland yet, as the records of the 1916 
crop, made up in Java, have got lost during transit to Europe, and 
duplicates have not arrived, while telegrams fmm Java to Holland 
have been held up by the British Government since October 2nd, so 
that no information by cable could be obtained. Yet from inside 
information we can mention some figures, which show that the 
total area has not been increased to any notable extent. 'I’he crop of 
1914 was raised from 366,000 acres, that of 1915 was the pinduct of 
371,964 acres, that of 1916 was of 387,917, while the latest estimate 
of the area for the ] 917 crop amounts to 394,350 acres. 'Phe increase 
in acreage is therefore decidedly insignificant and does not imply 
anything but a normal extension in small lots; and this fact is in 
striking contradiction to the opinion expressed in some sugar papers, 
that the Java sugar industry has extended itself enormously as a 
consequence of the war. The area under cane has remained pretty 
much the same, the number of factories has not changed, new 
machinery has not been installed, not being, by the way, possible 
because the carriage of heavy machinery to such an out-of-the-way 
spot as Java was impracticable during the period of the war. In 
most, cases oven heavy repairs have been impossible and renewals 
have not been thought of, so that when Java has seen her sugar 
production greatly increased, this is only due to the fact that in the 
previous years the crop had been bad, that of 19i6 uomal, and that 
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of 1917 extraordiaarily good.' The 1919 luo, Ih,«„ ,,„t at a 
figure of 1,591,181 tons or 9,193 II). per ticre, whilr that of 1317 is 
estimated at 1,800,000 tons or lo,l (;7 lb. per acre. 

This shows how great the uifluenceof the weatluM Im.s been ; it 
even made up for the want of nitrogenous manures, tlie exjHirtalum 
of which U> Java had been interfered with by the bfilligeienl jkomms. 

Tn our 1915 article on this subject we had the opjjortunity of 
mentioning that the new seedling varieties grown in Java were no 
longer so healthy as originally, and that many fdiservers aserilied 
the inferior results of the crops during (he y(‘ars 1912 to loi.-) to a 
so-called degeneration. In fact, the canes raisf‘d from lop.s of cane 
taken from the old fields when being har\'e.ste.d show<*.d ever-decreas¬ 
ing results ; they remained small, dried up (piickly, (ontained a jMior 
juice, and, in short, behaved just like our old IMaek Cherilion cam 
in its bad days, so that the «ild times of the i-m/f disease seemefl io 


have returned. 

Our readers are aware, that about the year iSS.i the excelhmt 
Variety, then universally planted in Java, was attacked by a disease 
and as a consequence almost totally wijied out of c.xisteiKT. It 
was found that the good qualities iif that cane could lie maintained 
if the young fields were not planted from tojis taken fiom the «dd 
cane, but were raised from young canes grown specially to that 
end in remote, mountainous spots wheie tliey v/ere iinmnne from 
disease. This palliative saved the situation foi‘ a long while, till 
the advent of the brilliant new cane varieties raised from seed and 
propagated by cuttings ; but the expenses inclined in the special 
raising of young canes in distant spots and the transjxirt of the 
cuttings to the cane districts were so high as to conipromise seikiusly 
the profits of the sugar estates. When therefore the seedling caiioji 
proved a great success aud gave a progeny which kept its good 
qualities after being planted from adult canes cut at their peiiod of 
ripeness, this method of propagation was followed, just as in every 
other cane-growing country, and all the money, formerly spent in 
the nursery fields, was saved. 

It appears, however, that in the climate of Java this method 
is not practicable and leads to inferior results in the long run. The 
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unfavourable weather of the last few years has emphasized the 
situation, and the planters have, to a great extent, resorted to their 
(»ld method of planting nursery fields for tops in favourably situated 
spots. The much better results of the 1916 and 1917 crops are 
therefore not exclusively due to the better weather, but also more 
permanently and more reliably to the greater care bestowed on the 
planting material. 

In years such as 1915 and 1916, when the price of sugar was 
high and sales went smoothly, the great expense connected with 
this method of pincuring seed was not unduly felt; but it is very 
likely that prices will not remain indefinitely on a high level and, in 
fact, in Java they were not high in 1917, with only one-third of the 
crop exjwrted up to the end of November, and the balance of over 
a million tons lying idle in the warehouses on 1st December for want 
of ships to carry the sugar to the destinations where it is so badly 
needed. It is therefore not surprising that serious measures are 
contemplated with a view to reducing expenses. 

A projx)sal has boon made that caj’cfully selected healthy canes 
of the good varieties sliould be planted in a special field in the hills 
whore every cane plant is cared for individually, and where a most 
vigilant watch is kept over them, so as to procure the soundest and 
best specimens possible. Some of them are kept there and planted 
afresh, while others are transplanted to another spot and propagated 
under good observation. The tops grown there are distributed to 
the sugar estates, which can multiply them or plant them in their 
fields just as they like, but they do not plant new fields with the 
tops of adult canes. If during that period a cane becomes diseased, 
it ends its career and also its disease in the cane mill, and new fields 
are planted anew ^vith tops from the new generation reared in the 
mountain nurseries. In this way it is contemplated to obtain sound 
and rich canes with a minimum of expense. 

At the same time efforts are constantly made to raise new 
Varieties, which will have to replace the old ones in case these 
should get hopelessly diseased. In former times, the raising of 
these Varieties was done without any thought-out plan, and had 
more the character of a lottery tlmn of good scientific arrangement. 
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If a good variety had been obtained, no ont‘ eouUl trace bac^k it.s 
origin, and, in order to remedy that, the Kxpejinunt Station now 
raises seedling canes on Meudelian principles, and carefully records 
the progress made in the cross-fertilization of canes fidin ditfercnl 
varieties. If once, by this mctliodical reseandi, a new variety is 
evolved, which combines excellent qualities, this cane ina\- at any 
moment bo obtained again by following the Hues laid out in the plan 
and noted down in the records of the Experiment Station. I’p to 
this moment the scientists of the station have not vet jaisc<l a 
variety which can replace the excellent ones now in cultivation, but 
they are confident of reaching tlieir genii and juesenting tin* imlustry 
not only with a good sound cane, but also with the recipe to get it 
again, if through misfortime the one imw obtained should lose its 
qualities. 

No new diseases or serious attacks of insects have. i»ccn r<*coidi*.(l, 
save, of course, the already-mentioned consequences of the drought 
and unfavourable weather whieh weaken the <;ane and make it 
suffer more than in ordinary times. Oood work has been «lone hy 
the entomological staH of the Experiment Station iii observing and 
studying the parasites of the boring caterpillars infesting lh(^ caia^. 
The habits of a great number of wasps, Hies, and ot her ])arasitcs, 
attacking both the eggs and the caterpillars, were stii<li<‘d, and the. 
best way of disseminating these over the cane lields was tiiisl, 
with good results so far as could be ascertained in .so diilicult' 
a matter. 

The boring cateipillars constitute the worst ene)ni(*s of the cane 
among the insects in Java, and every expedient to reduce their 
number is cordially welcomed, but the habitat of tla; grubs in the 
interior of the stems protects them so well against attacks liy 
parasites that the contest with these borers is a Very difficult one, 
even with the aid of our little helpmates, the ichneumon flies. 

The war has put a temporary stop to the trials made in mecha¬ 
nical soil tillage. Extensive experiments were being made with 
digging machines, motor-ploughs, Archimedian screws pmpelled on 
railway trucks, and other devices, but in these times the machinery 
shops are other implements than agricultural ones, und 
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even if they made them they would not be shipped to Java; and 
consequently nothing new can be said on this topic. 

The geological sui-vey of the districts devoted to cane cultiva¬ 
tion, prepared by the surveyoi-s of the Experiment Station, has been 
completed, so that the difterent strata of land can now be chai'ted, 
thus enabling the planters to sec at a glance what particular kind 
of soil they liave in their dilferent fields, and so ascertain how best 
to till and fertilize these, and with what cane varieties U) plant in 
order to gain the best results. Tliis feature is of much value for the 
future, as thereby the experience of contemporary planters is no 
longer utilized solely by the workers of the present generation, but 
may serve for the advantage of later ones, who can find in the 
archives of the estate the results of work based on the scientific 
survey. 

The problem of fertilizing has undergone a change witliin the 
last few years tlnough a shortage of sulphate of ammoida which 
constituted the most universal fertilizer for sugarcane in Jav'a. In 
some places a little superphosphate was also used, but in general 
sulphate of ammoma reigned supreme. The tlerinan product could 
not be imported, while the British and Japanese supplies were not 
allowed to be shipped to Java, and the plautcm were compelled to 
look out for substitutes. -Extensive experiments Inwl showed in 
former years that every nitrogenous fertilizer could be applied to 
cane ; that ammonium sulphate was by far the cheapest, the most 
handy, the best to store and distribute, but that Chile nitrate and 
the organic fertilizers, such as castor oil and groundnut cakes, bat’s 
dung, etc., were also good in use, but had either disagreeable pro¬ 
perties or attracted moisture from the atmosphere, or w'ere not so 
economical. In these days when we have no choice, all these 
secondary considerations must be disregarded, and hence the 
substitutes which in ordinary years were neglected are now 
generally used with good results. 

The manufacture of sugar has not found an opportunity for 
recording new featuies in the years under consideration, which is 
not to be wondered at, considering the difficulty of obtaining new 
machinery and the very small chance of getting renewals or 
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iinprov6iii6nts 6xecut-ed. Tho oxpcriiiipnts ni«\do in .lavti by tlio 
Experiment Station people with the Messchaert {»ro<>ve(l rollers 
have not been successful, and contrast stronjjly with the results 
obtained in Hawaii. 

It appears that the cane fibre in Java, is much harder than that 
in Hawaii, and this circumstance is of great significance in the 
extraction, since the good results which the new appliance, has Inul 
in the Hawaiian Islands have not been exixnienced at all in ,Iava. 
A commission sent out to the Hawaiian Lslaiids witli an aim to 
investigating the results obtained with the Soarby shrwlder came 
to the conclusion that the Hawaiian bagiisse is much more easily 
reduced to a soft pulp, thus readily giving up its jui<je, while in Java 
the fibre is much harder, and the parenchyma on the contrary 
rather soft, so that it forms a sticky mass with the hard fibre. They 
believe that if the cane in Java is shredded by a Si^irby shr(‘dder, 
which breaks up even the hardest rind, the condition of the bagasse 
may become the same as in Hawaii, and that, after passing it through 
the shredder, the Messclnierl. grooving of the rollers may have a 
very beneficent inHuoneo on the jui(u> extractiim. • 

It lias been obsorveii that J.he mill control, as requireil by ilie 
Experiment Station, was much too intricate and too troublesome 
for priactical use, and that considerable simplification might he: c.»<n- 
sidered. The result of recent deliberations was. hoW(*ver, that tlie 
figures required were really neeessary to obtain a good insight into 
the milling work, and that it was obligatory to collect these 
data in order tf) serv'e as a basis for iiiijirovi’inent as soon as a 
falling-off in the efficiency of the mills was notified. 

An example of the excellent results of careful mill control is 
given by the fact that largo losses of sugar, which till recently escaped 
detection, are now brought t<» light by the close control, ft was 
originally the custom to ascertain the amount of .sugar in juice and 
in bagasse, and to consider the amount of sugar in cane to l)e the 
sum of these two, making no allowance for unaccountabhi losses 
during milling. The new control records the amount and sugar 
content of the different mill juices separately, and that of the t/)tal 
of the mixed juice ; and it found in many instances that the amount 
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of sugar ill the mixed juice was smaller than that of the sum 
of the component parts. This strange phenomenon could not 
be ascribed to a personal error, as the weighings and determinations 
were all made on the same scales, with the same instruments, and by 
the same individuals, and, notwithstanding, always tended in the 
same direction. It was found that in the tanks, gutters, collectors, 
etc., of the juices, especially those of the maceration with last mill 
juice, such huge amounts of bacteria, yeasts, and fungi could 
accumulate, that large quantities of the sugar, amounting to as 
much as 0 per cent, of the total quantity, were lost by inversion. 
The new control can detect these losses, which may be rather easily 
overcome by continually cleaning the conducts through which the 
juices pass or even by using double sets of tanks, suction pipes, 
collectors, stone-catchers, etc., of which one set is cleaned and 
disinfected, while the other one is working. This rather simple 
device has already reduced these unaccountable losses in many 
factories to an insignificant fraction of their foimer sum, thereby 
proving that they had really existed and were not a consequence 
of errors. 

The manufacture of plantation white sugar is still of the greatest 
interest for the Java sugar industry, since not less than one-half of 
the crop is sold in this assortment. Ihe experiments made ivith 
the new patent decolorizing carbon, Norit, appear not to have had 
the desired result, as the factory in which extensive experiments 
have been made still continues to sell refining crystals and no wliite 
sugar. The obstacles connected with* the revivification of the 
charcoal appear to offer great difficulty and the patentees advise 
us now to use the powder for the decolorizing of dissolved raw 
sugar instead of for the juice. The process becomes therefore a 
kind of refining process instead of sugar manufacture direct from 
the juice. 

Discussions as to which process—carbonation or sulpliitation— 
is the most economical and the most reliable, are not yet finished ; 
both have their advocates, and that proves that the difference cannot 
be very great, for if it was, the question would long ago have been 
settled. 
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A new crisis lias arisen for tlic Java sugar industry on account 
of the difficulties over the transiKut of sugar. As \vc nicntionc<l 
above, one million tons of sugar of the 1916-17 crop arc still waiting 
transport at a tihie when usually all sugar is shipped. It is ileai 
that the usual storage accommodation is insuffirient to .sPx'k that, 
quantity, all the more so as other Java pmducts such as colTcc, tea, 
tobacco, spices, etc., are also held up for transport and meanwhile 
demand godown space. The factories liave built stoivs to hold 1 
sugar in, and though these are necessarily emorgeney huildings, 
they had to be constructed in such a way that, at any rate, the 
moisture of the air, during the rainy monsoon fmm October to 
April, did not affect the sugar and cause it to get moist. The 
problems connected with the proper storage of th(*se largo 
quantities of sugar have been energetically studied, and we an; 
sure that, guided by the experience and the investigations 
conducted for years in the province of storing sugar during tlie 
rainy season, the manufacturers will have taken every precaution 
to maintain the good quality of their sugar till the time c.omes 
when transport will be normal once more. 
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Thr Engineering Correspondent, of The Tiw£s of India, in a 
letter, dated Tjondon, April 9th, 1918, writes 

A recent paper read befom the Institution of Mechanical 
Engineers hy Mr. Arthur Amos, of the School of Agriculture, Cam- 
bridge University, entitled “ The Utility of Motor Tractors for 
Tillage Purposes,” is of considerable interest at the present time 
when the application of mechanism to agriculture is assuming ever- 
increasing importance, even where labour is relatively cheap. 

The author states that the chief value of the motor tractor to 
the farmer is that it enables him to get his ploughing done quickly 
when the texture of the land is best fitted for the work, instead of 
lieing compidled to continue ploughing with horses for long periods 
when soil and other conditions are not really fit. This gives the 
farmer two great advantages : first, the subsequent cultivations 
necessary to produce a seed-lied are induced by perhaps 50 per cent.; 
and, secondly, if a held is ploughed quickly after the previous crop 
is removed, weeds am prevented from overrunning the land and are 
consequently more easily kept in subjection. 

At this stage it may be well to state the three most important 
factors which determine the texture or friability of any soil (there 
am others of lesser importance). These are : first, the size of the 
particles composing the soil; if the soil consists mostly of large and 
coarse particles, then the soil is generally friable and easy to cultivate, 
as for example, sandy and gravelly soils ; but if the particles arc 
small, then the texture becomes more tenacious and sticky, and 
friability is bad; such soils are generally called clays. Between 
these two extremes all intennediate types of soil exist. Secondly, 
texture depends upon the degree of wetness of the soil; most soils 
when wot (especially the clays) are characterized by a tenacious, 

( 7J0 ) 
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sticky texture, require greater power for cultivation, and lieconu* 
pasty if cultivated, so that subsequently they are dithcult to convert 
into good seed-beds, because such a pasty condition ])n‘vent« tlie 
clods from breaking. As the soil passes from a wet to a more dry 
yet moist condition, this sticky character disapixoirs and the 
texture becomes more and more friable ; in this condition the laiul 
is easy to plough, and the resultant ploughing is more easily con¬ 
verted into a good seed-bed. If, however, drying is continued and 
the soil becomes quite dry, it often sets so hard (es{x‘cially on day 
soils) that it becomes impossible to plough, and only very ]>owerful 
cultivators, such as those drawn by steatn engines, are able to break 
the land. This dry condition of hard textim^ of the. soil, however, 
presents one very marked contrast with the bad texture due to 
excessive wet, namely, that when such dry. hard soil is brokeTi up 
and subsequently becomes moist with rain, it crumbles int«j an ideal 
seed-bed like a lump of quicklime. At present there is no motor- 
drawn implement which is able to deal with this hard condition of 
clay land, but it is not impossible that some new implement may 
be devised to act as a cultivator for use with higli-sjieed engines 
under such conditions. Thirdly, the texture depends upon the 
previous cultivation of the land, whether it has been recently 
cultivated, in which case the surface of soil cultivated is loos#*, 
or whether it has become consolidated by long weathering and 
the trampling of carts, horses or sheep; in the former ca»i the 
furrow is more easily turned, but the loose surlace jiresi'iits 
greater difficulties to the effective grip of the tractor wheels 
on the land, and movement may be impossible ; in the latter 
case the work of the tractor is increased, hut, as in the case 
of a clover stubble, the surface is so firm and solid that the wheels 
obtain a good grip. 

From these considerations, it is obvious that motor tractors 
have to plough under a great variety of soil conditions, sc* that 
it is not to be expected that any one tractor will be the best 
under all circumstances. With this introduction, it is possible to 
examine some of the points of' agricultural importance in the motor 
tractor. 


47 
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Power and weight. 

It would seem hardly necessary to emphasize the importance of 
the tractor being possessed of ample power, but every one may not 
appreciate how greatly the power required for ploughing different 
conditions of soil varies. Perhaps the case is best illustrated by 
reference to horse-ploughing; on some light land three horses will 
plough with a two-furrow plough two acres in a day, whereas on clay 
land three horses may only be able to plough half an acre a day. 
It follows that the ploughing of one W)il may require four times the 
power required by the other, and a tractor that does good work on 
the one will fail completely on the other. 

The logical conclusion from this would seem to bo that one type 
of tractor should bo designed for the light land and another for the 
heavy land, but whilst this may bo carried into practice to some 
extent, it cannot completely solve the difficulty, for on very many 
farms some of the fields are composed of heavy and some of light 
land, and moreover in the same field the texture of the soil may 
suddenly change as one passes from one soil typo to the next. These 
difficulties may bo overcome, partly by using a plough With fewer 
breasts for ploughing heavy land, partly by changing speed when 
the soil varies, but much the most sensible solution of the difficulty 
is by fittirig the tractors with engines capable of developing ample 
power for the work for which they are designed. The tractors in 
use in England at the present time vary greatly in weight, from 
about 20 cwt. up to 5 tons. From two points of view weight is 
advantageous: thus weight generally signifies greater strength in 
construction and loss wear and tear; again, a heavy tractor can 
often obtain a better foothold than a light one upon the land over 
which it travels. On the other hand, a heavy tractor when used 
for ploughing suffers in comparison with light tractors in three 
distinct respects. First, a heavy tractor must consume a consider¬ 
able portion of its power in merely transporting itself across the field, 
and this consumption of power increases very greatly when the 
surface is soft and the “ going ” is bad ; secondly, the dead-weight 
of the tractor is a very serious handicap upon MUy land, whether, 
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as is usual, the ploughing is done directly up and down hill, or 
whether it is done across the slope, in w'hich case the heavy tractor 
tends to slide down hill; thirdly, and this is the most serious reason 
agriculturally, a heavy tractor may do untold damage to the 
texture of the soil over which it travels. 

When the soil is dry, no matter whether it be a light or a heavy 
soil, the pressure of heavy tractor wheels on the soil occasions no 
damage to the texture of the soil; but when the soil is moist or wot, 
then the pressure of the wheels tends to squeeze and paste the soil 
into a consistency resembling brick-earth “ pug ” (the condition 
into which brick-earth is worked Ixifore l)eing moulded into th(? 
shape of bricks). This condition is fatal to the producing of a seed- 
l3od and to the growth of crops, and, if produced on heavy land, 
may take a rotation of crops (say five years) to rectify. On light 
soils this condition is much less likely to occur, and if it occurs can 
be much more quickly rectified. 

On light soils generally, and on other soils in a dry stato, there¬ 
fore, a tractor weighing 3 tons to 5 tons may l)o quite inadmissible, 
but for ploughing heavy land or loams in moist condition such 
heavy tractors, unless pro\'ided )vith caterpillar wheels (and these 
do not obviate the damage completely), are unsuitable. For such 
ploughing, tractors weighing 30 cwt. or less are more suitable, and 
even these must be used with discretion ; unfortunately, so far .os 
the author is aware, only one such tractor with sufficient powcir, 
and this in very sinall numbers, is available. 

The conclusions to be drawn from these remarks are twofold; 
first, that actual strength required in the construction of different 
parts of the tractor shall be accurately determined by experiment 
and not by guesswork; secondly, that wlwm this is known the 
framework shall be lilierally composed of best steel insUnid of iron, 
so that weight may be reduced. 

Speed. 

Perhaps the most important factor upon which the mU'. of 
ploughing depends is the speed at which the tractor travids : the 
greater the speed the greater the area accomplished ; consequently, 
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it is desirable to obtain as high a speed as possible unless tbis advan¬ 
tage is counterbalanced by some disadvantage. A further reason 
for maintaining a comparatively high speed is that the friction 
exerted between the soil, on the one hand, and the various parts of 
the plough in contact with it, is a function of the areas in contact 
at any one time and not of the length of furrow ploughed per unit 
of time ; consequently, a plough hauled at a comparatively high 
speed experiences no greater friction than one hauled at a low speed. 
It should be, of course, stated that the plough does other work 
besides overcoming friction, which is not reduced by greater speed. 

In the case of horse-ploughing the best speed is largely decided 
by the speed at which the horses can develop between 2 miles and 
miles (the normal rate of horse-ploughing is about 2 miles) per 
hour, as a result of this nearly all types of ploughs have been evolved 
to suit this speed, and it by no means follows that this form of plough 
is the best for ploughing at a speed of 3 miles or 3^ miles per hour, 
a speed at which tractors might well work ; certain it is that some 
ploughs hauled at such speeds by motor tractors accomplish very 
bad ploughing. Nevertheless, because of the eminent advantages 
of this higher speed, it is desirable that both tractor-makers and 
plough-makers should consider these points, and test such problems 
experimentally. 


Wheels and grip. 

When the surface of the land is dry and solid, tractor wheels 
experience little difficulty in obtaining anefficient grip of the surface, 
but wlien the surface is loosened by previous tillage or by wet 
weather, the difficulty of obtaining foothold is very great. A 
variety of devices have been tried for overcoming this difficulty, 
most of which may be classified under two headings : first, extend¬ 
ing the area of contact between the wheel and the surface of the soil; 
and, secondly, attaching grips or studs to the wheel surface so 
as to obtmn greater friction. 

The former of these objects may be obtained either by using 
driving wheels of large diameter or with wide tread, but the best 
method of improving the grip on this principle is by the so-called 
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cateipillar wheels. Theoretically this is an ideal method of attaining 
the end in view, and in practice the method succeeds and gives to 
the tractor the best grip on a loose or slippery surface ; but one 
practical difficulty arises, namely, that grit and dirt is always present 
in the bearings and working parts between the drive and the tracks 
which consequently undergo rapid wear and tear. But because 
this method does give the best grip, and because it also enables the 
weight of the tractor to be distributed over a wider area and thus 
prevents packing of the soil, it is worthy of extended trial and 
experiment to minimize this adverse feature of wear and tear. 

The second moans of overcoming slipping by means of grips 
or studs attached to the outside of the driving wheels needs careful 
consideratio-n. It should be recognized that such studs or grips 
press upon the soil in two directions as the wheel revolves, partly by 
a vertical pressure and partly by a lateral pressure, and in general 
it may be said that the vertical pressure by consolidating the soil is 
harmful, whereas the lateral pressure has a stirring tendency which 
may be beneficial, especially when one driving wheel runs on the 
subsoil in the open furrow. It follows that blunt studs should ho 
avoided, and that more pointed and perhaps longer studs or grips 
will occasion less damage to the soil. 

In the case of the lighter motor ploughs and tractors, it is wf»rth 
mentioning that the practice of running one driving wheel in tiio 
open furrow (provided it is not so wide as to press on the furi'ow 
already turned) is desirable, because in this position the soil during 
the ploughing season is firmer and generally drier. 

Turning at headlands. 

One of the most serious drawbacks in the us(» of the motor 
tractor with the common type of multiple plough is the necessity 
for wide headlands; many of the tractors require one of from 
6 yards to 10 yards according to the type of tractor, because they are 
unable to turn short. A further consequence of this is that the 
motor tractor has to travel a long distance along the headland, on 
the average 30 yards to 40 yards at each end, and cases are within 
the knowledge of the author in which in actual use the tractor has 
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been running 80 yards and 100 yards along tlie headland at each 
end. Now the average length of plough furrow Will be about 
200 yards, and assuming the run along the headland averages 
30 yards, the time lost at the-headland will amount to one-seventh 
of the running time of the tractor. This is a very serious waste of 
time. 

The dilhculty does not arise in the case of steam-ploughing, 
because for this purpose a balanced plough is used which simply 
requires to be toppled over at each end, and it seems to the author 
that no insurmountable difficulty would be experienced in designing 
such a three or four-furrow balanced plough for use with motor 
power. Such a motor plough would need to have the motor placed 
in the centre of the implement; it would need reverse gears similar 
and equal to the forward gears, and would need two sets of controls : 
the ploughs would be balanced before and behind. 

T'he advantages of such a machine for purposes of motor- 
ploughing are very great, some of the more important are enumerated 
below:— 

1. Time lost in turning would bo greatly reduced. 

2. The headlands could reduced to very narrow limits. 

3. The headlands would not bo crushed by frequent passage 
of the motor upon them. 

4. The plough would start at one side of the field and work 
back and forward until the opposite side was reached. All the 
furrows would be turned in one direction; there would be no ridges, 
no open furrows, and no awkwai’d narrow widths left for the 
horses to finish. 



NOTR ON TllE BALING OF SHAFTAL AND LUCERNE HAY 
FOR ARMY TRANSPORT.* 

BV 

ALBERT HOWARD, O.I.E.. M.A., 

Inipcri-al Economic Botanist. 

The (liiHcjuJty in haling shaftal {Trifolium rcsupitudum) and 
luoorne hay, under the dry oonditions of Quetta, is to ohtaiji a close 
bale without, at the same time, damaging the product. J3oth these 
fodders dry out so quickly end Ixjcomo so brittle that it is almost 
impossible to bale them without considerable loss of leaf—the most 
nutritious jjortion of the fodder. 

These difliculties have Jiow beem overcsorno. If slmflal or 
lucerne hay is allowed to dry outright in small stiujlcs, the brittle 
fodder can bo got back into c.ondition by waterijig the heap on 
the outside by means of an ordinary watering (ian and by covering 
it up for 24 hours with a tar})aulin or a small tent. The moisture 
then penetrates the heap an<l brings the hxhlor into (jondition for 
handling and baling. The outside layers are often a little t»)o damj>, 
but if these are allowed to dry in the sun, for an hour or so, the 
extra moistiu'o rapidly evaporates. The amount of wat<5r required 
is about 10 gallons for eVery 150 cubi(j feet of stacked fodder. To 
enable the moisture to spread evenly, heaj)s l4' + 3'5^x.^' are quite 
suitable. Some judgment is required in baliTig the rnoistened 
fodder, but a little practice will avoul any danger of pressing too 
damp. The best stage is when the fodder is just Ijeginiiing to f«d 
brittle. 

At the suggestion of Brigadier-General Ck)ok, R. G. A., ajid 
with the assistance of Major Hislop, ox{)erimonts have btionmade at 

• Uopriutod from tlio Jaurml of Dairyuoj awl Dai,y Fanmwj Jwliu, v-,1 V, j,t I 

( 717 ) 
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Quetta to determine whether or not these leguminous fodders could 
be baled close enough to meet Army transport requirements. 
These experiments were duly carried out on August 1st last, by 
moans of the Boomer press at the Supply Reserve Depot, Quetta, 
with lucerne brought into condition by damping as indicated in 
this note. 

Two kinds of bales were made with the Boomer press, (I) with 
lucerne only and (2) with chaffed lucerne and hhisa in equal parts by 
weight, mixed ready for feeding. The lucerne by itself was found 
to be the more easily compressed. The size of a maund bale of 
lucerne was 30* x 16* x 13* (equivalent to 97 c. ft. to the ton). The 
size of the mixed lucerne and hhma bale was 31* x 17* x 13* (equi¬ 
valent to 106 c. ft. to the ton). The press had not been used for 
some time and was a little out of adjustment or it would have been 
easy to compress to 9P cubic feet to the ton—the Army standard 
for pressed hhtisa. There is no doubt therefore that these leguminous 
fodders can be compressed to the required degree. The military 
{idvantnge of the mixed bale is obvious as the fodder is ready for 
feeding, and the trouble on active service of dealing with two sorts 
of bales is obviated. 

As regards keeping qualities, there is every reason to believe 
that no danger need Iw apprehended from this source. Two bales 
were opened on August 24th, twenty-three days after they were 
made, and the fodder in both the lucerne and mixed bales was in 
perfect condition, with no trace of sourness or mouldiness. A 
number of others were kept till the following April and were found 
to have suffered no damage. 




THE EFFECT ON GERMINATION OF COTtON SEED OF 1»ASSING 
THE KAPAS THROUGH THE OPENER.’* 

It is the general custom in the Punjab to pass hapas (seed 
cotton) through an “ opener ” before ginning. This practice is 
also common in many other parts of India, notably the United 
Provinces, Central Provinces, aud Sind. Tn the latter the htjms 
is passed through two openers. The object of passing through 
the opener is to get rid of as much leaf and dust as possible and thus 
secure a better “ class ” or “ grade ” of cotton being turned out 
on ginning. It is ct)mmonly believed that the germination of 
American cotton is adversely affected by tliis treatment, especially 
if the funicle is broken. With a view to clear uj) this matter, the 
writer carried out some tests at Lyallpur under Mr. Roberts' 
guidance. The results are given below (Tables 1, II, and fll). 

Table I. 

Showing the yermitmtion percentage of cotton need with poinlcd tips 
(Junicle) intact and the tips broken. 

MAY 1915. 


D«8hl cotton leed ... • • ■ j 

j 

-i 

I 

( 71U ) 


Kind of sample 


Kunicle broken 


I’er cent. 


Fiiiiicle intact 


I’cr cent. 
65 


70 


American cotton eeed 



720 


AGRICULTURAL JOURNAL OF INDIA [XIIl, IV 


Table II. 


SItowiug Uie relative germimting mpacity of cottonseed passed through 
the “ opener ” and that not so passed. 

APRIL 1917. 


No. 

Kind of cotton 

Passed ot 
not passed 
through the 
“ opener *’ 

Immature seed 

Foreign seed 

Broken seed 

Good seed 

Total 

Percentage of 
good seed 

Germination per¬ 
centage of good 
seed 

Germination per¬ 
centage of seed 

■ 

Deshi cotton seed Gojra .. 

Not passed 

63 

31 

22 

200 

316 

83 3 

60 

31-650 

' 

O 

Oeahi cotton seed Uoji-a ... 

Passed 

46 

76 

22 

186 

329 

.56-5 

40 

•22-600 

3* 

4-F. American cotton seed, 
Gojra 

Not passed 

100 

11 

-22 

474 

607 

78-0 

74 

57-720 

t 

4-F. American cottonseed, 
Gojra 

Passed 

10 

20 

17 

254 

;401 

84-3 

48 

40*464 

5 

4-F. American cottonseed, 
Jaranwala 

Not passed 

-J6 

11 

18 

4.54 

509 

S9“2 

60 

53-520 

6 

4-F. American cotton seed, 
Jaranwala 

Passed 

12 

1 

66 

■26 

■ 

•210 

314 

66-8 

hi 

36 0.30 


Table III. 

Showing the relative germimting aijtacity of cotton seed jHissed through 
the “ opemr ” and that not so passed. 

APRIL 1918. 



o 

3M84 

;17()93 

.56-018 

5-2-776 

65-144 

l-2-;i62 


72 ; 56 088 
58-581 
47-073 
43-981 
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It will be seen that germination is not apparently affected to 
a serious extent. It is of course important that the setting of the 
knives in ginning shoidd lie altered for American cotton to prevent 
crushing of seed. These results are being put ink) ])ractico now 
by the abandonment this year of the condition in auction sales 
held by the Department, that kapas be not passed thiough an opener. 
This will facilitate marketing and enable a better class of cotton 
to be turned out. 

In carrying out these tests, it was found very difficult at times 
to distinguish between partly undeveloped Ameiican seeds and largc^ 
size deshi seeds. It was found, however, that by moistening the 
seed with saliva, the fuziz could be easily lomoved with the linger 
luiil from American seed, while from (U^shi it could not he thus 
removed. The point is of some practical imptntance in classilication 
as disputes sometimes arose especially in the auction sale class 
with less than 1 per cent, deshi or in the pure American class. In 
the latter class especially buyers sometimes claim d'Cshi as being 
present in traces when it is in reality only a case of frost-affected 
«)!• undeveloped American seeds.— [Bhai Khauak SiNan.j 

* 

* ♦ 


COTTON RESEARCH. 

A COPY of a very interesting lecture deliV(U(;d ))y Dr. Lawreiaa^ 
Balls before the Royal Society of Arts on A])ril JOth has ju.st come 
to hand. It reviews very briefly the troFid (d tlie aulhor's w<»rk 
on cotton in Egypt and indicates clearly some of I he flini<‘ulties 
which he, in common with otluu' .scientists working in other liehls 
towards similar ol)ject.s, has e.\:j><?i*ien< e(l. It omits all tlu^ dei-ails 
of his Mendelian work on Kgyjffhui cott«»ji.s and ])asa<5s over that 
aspect rapidly, but shows how he was led hi .study the health of 
the cotton plant in Egypt, the elici ts of environment, upon it, how 
he is searching to iutcipret into e.vact terms intelligible to the 
research worker the qualities in raw cotton required by the spiniwu' 
so that his lecture has a wider bearing than Egypt. Mo.st of these 
points are dealt with in greater detail in his book.s, notably the 
“ Cotton Plant in Egypt ” and The DeVclopjncnt and Properties 
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of Raw Cotton.” He touched in his lecture on the administrative 
difficulties of keepii^ pure a selected strain of cotton when grown 
commercially, due to the natural cross-fertilization and quite apart 
from the added difficulty of the mixing of seed in ginneries, and 
describes the method he was trying to bring into effect in Egypt just 
before he left. The most striking of the results of researches into 
the effects of environment on yield mentioned in the paper was that 
into the root-system of the cotton plant and the depth to which it 
penetrated, its function as far as absorption was concerned was 
mainly confined to the lower end. The falling off in acre-yield 
in cotton in Egypt is thus largely ascribed to the general rise in the 
level of the water table resulting from the extended use of irrigation. 
It is well known that the heads of the Irrigation Department in 
Egypt are now paying great attention to drainage. By an ingenious 
use of graphs he was able to establish a correlation between the 
rate of arrivals of raw cotton at Alexaridria and the actual rate of 
ripening of the cotton in the field and to deduce therefrom that the 
chief phenomenon noted in regard to anivals of cotton at Alexandria, 
viz., that the bulk of the crop now reaches Alexandria sooner than 
it used to do, is most probably due to the maximum rate of production 
in the field being maintained for a shorter period due to the cutting- 
off effect resulting from the rise in the water table. 

Another entirely separate line of enquiry, but one also very 
likely to be of interest to all workers on raw cotton, is connected 
with the question of determining the length and unifomiity of staple 
of raw cotton. The detailed measurement of hairs is too laborious 
and slow for practical work; the combing out of the hairs to form 
a halo round the seed avoids sampling error but leads to a method of 
judging types difterent from that adopted by the buyer who examines 
the staple of the ginned lint. Dr. Balls has constructed a machine 
for which a provisional patent has been obtained whereby the hairs 
in a tuft of ginned cotton which have been laid out straight and 
parallel are then delivered in order on a graduated scale—the short 
ones first, the intermediate ones next, and the longest last. Succes¬ 
sive tufts are fed into the machine automatically. Two minutes 
provides enough classified cotton to weigh out in any desired fineness 
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of classification, and at the end of half an hour frequency curves 
of a reasonable and measurable degree of precision can be plotted 
showing the variation in length of staple within a sample. Owing 
to restrictions on manufacture, etc., the machine is not yet on the 
market. As it happened the writer had some samples with him 
of ginned lint of Tinnevelly selections Nos. 2 and 3. Dr. Balls has 
taken some of these to put through his machine, and it is lioped 

he will send an account of how they behave.— [D. T. Chadwick.] 

. « 

# # 

PROHIBITION OF THE IMPORTATION OF COTTON PLANTS, ^ 
UNGINNED COTTON AND COTTON SEED INTO 
FRENCH COLONIES. 

Having regard to the danger which may result from the 
introduction into French Colonies of cotton seed infected with 
parasites or coming from areas where the plantations are ravageil 
by insects, and considering in particular the extensive damage 
caused in Egypt and Brazil by the Pink Boll-Worm parasite, the 
introduction of which into Egypt is believed to be due to im¬ 
portation of seeds from India, and into Brazil to seeds of Egyptian 
origin, and in view of the opinion of the Epiphytic Advisory 
Committee, it is resolved* by the French Ministry of Colonies 
that— 

(1) The admission and circulation into French ('olonies 

of entire cotton plants or parts of cotton plants, 
whether green or dry, are prohibited, also iinginned 
cotton and cotton seed coming from Egypt, Bi-itish East 
Africa, German East Africa, Nigeria, Sierra Ijeone, 
Asia, Brazil, Mexico, the Hawaii Islands as well 
as from all countries where the import of the said 
products is not prohibited. The above prohibition 
applies to all soil as well as to all sacldng, lioxes and 
wrappings which have been used in the transjKirt of 
the articles enumerated above. 

(2) The admission and circulation of cotton plants, whether 

entire or parts thereof, and whether green or dry, 


* An extract from " Jouroal Officiel ” May 7th, 1918. 
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()i‘ uiiginnccl cotton or cotton seed from any other 
source cannot ])e authorized into any French Colonies 
whats(»ever except on presentation of a certificate 
of origin issued by a competent authority in the 
place of 01 ‘igin and certifying that the said entire 
plants or parts of plants of cotton, whether green or 
dry, tn* the said ungmned cotton or the said cotton 
seeds have not been harvested either in Egyi^t or in 
Thitisli bjasf. Afric'a. or in Cerman East Africa or in 
Nigeria or iji Sierra TiOone or in Asia or in Brazil or 
in Mexico or in the fslands of Hawaii or in any other 
country wl’erc the inipc "tation oi the said products is 
not prohibited. This certificate is only vjilid if it bears 
the endorsement of the (Tovernor General, the Governor 
or the senior Keaident in the French Colonics concerned, 
of the Governor General or the Itesident General for 
Algeria, Tunis or Morocco, and that of the consular 
agents of the French Republic for foreign countries. 

(3) Every entire cotton plant or part of a cotton plant, 

whether green or dry, as well .is every consignment 
of uuginned cotton oi‘ of cotton seed presentiid for 
imt)ortation and coming from Egypt, British East 
Africa, German East Africa, Nigeria, Sierra Leone, 
Asia, Brazil, Mexico or the Islands of Hawaii or from 
a country where the importation of the said products 
is not prohibited, shall be immediately seized or des¬ 
troyed by fire at the expense of the holder. The 
sanui procedure is prescribed in the case of those 
imports for which the importer fjiils to furnish a 
certificate of origin recognised as valid as well as 
for the soil, sacking, boxes and wrappings used in 
transport. 

(4) The admission and circulation of entire plants or parts 

of plants, whether green or dry, or unginned cotton 
and cotton seed accompanied by a certificate pre¬ 
scribed in Article 2, are not definitely authorised until 
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an examination hov'* hoon carried out by the authority 
prescribed by the (Jovenior showing tliat tlieso entire 
plants or parts of plants and that this ui\ginued 
cotton and those cotton seeds are apparently healthy 
and free from pests. Every sns))eeted ei>nsigninont is 
inimctliately seized and destroyed by fire at the cost 
of the holder. 

(.j) The terms of the present resolution are applicable to all 
grains or jiarts of plants liable to infection by the 
“Pink Ikdl-Wonn" and particularly to 
cantKihl.tnts and IJIbiscits rscxlcnfus. 

((i) Tnfringoments of tlui provisions i)f tJiis res()liita>n will 
be punished in conformity with the provisions (d' 
Articles 3, 4, 5, and (i of the deciee of the t>th May, 
1913, relating to the introduction of plants into the 
French (.'olonies. 

(7) All provisions inconsistent with the present resolution 
are hereby repealed! 

# * 

Tjte snapshots given in Plates XXX, XXX f and XXXIl wen* 
taken during a mission to Mesopotamia when the writer along with 
Mr. Ward, Tnspector-Cleneral of frrigation, was sejit to advis«* tlu‘ 
General Oilicer Commanding as regards methods ol' incieasing the 
food production of the country. 

Owing to military considerations it is not })ossjbIe to go into 

further details, but the jihotographs iriay lx* of soim* interest 

at the present juncture as much interest lias b(*cn (jviriced in 

Mesopotamia.—[G. »S. IIexoersox.] 

* 

* * 

Wrril a view to c-ousorvo tlui rolling stock and to e.nahle the 
military traffic to be handled expeditiously cortai/i nvstikjtious ^v<^re 
placed Last year on the carriage of goods traffic on all Indian rail¬ 
ways. Early in the present year all goods bookings to foreign 
railways were stopped by the B. ife X. W . Ky. This created a 
serious problem regarding the transport by rail of large (pianliii(is 
of Pusa wheat and other seeds intended for sowing in distant parts 
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of this country. The only course open was to send by passenger 
train, but it is not economical to send large consignments of seed 
long distances in this way. Accordingly a large number of indents 
from Central India, Kathiawar, and Bengal for seed of improved 
varieties of wheat and other crops could not be met. As one of the 
ways of relieving the heavy congestion of traffic on Indian railways 
in the^ days is to ensure a sufiiciency of local produce in each 
province and thus obviate the necessity of transporting bulky 
produce, and as one of the easiest methods of increasing the produc- 
^tion of wheat and other food grains is the substitution of higher 
yielding varieties, it was represented to the Central Transport and 
Foodstuffs Board that it was in the best interests of the railways 
themselves as well as of the country that facilities should be given 
to the Agricultural Department generally in the transport of seed 
of all improved varieties of food grains intended for sowing. The 
Board have, accordingly, instructed the Directors of Civil Supplies 
in the various provinces to issue priority eertifieates in class 2 (b) 
for all consignments of improved varieties of seed for sowing purposes 
booked by or under the orders of the Agricultural Department In future.— 
[Editor.] 

* « 

The Advisory Council of Science and Industry of the Common¬ 
wealth of Australia has issued a pamphlet (Bulletin No. 5), dealing 
with some problems of wheat storage. The bulletin is divided 
into two parts dealing respectively with damaged grain and insect 
pests. The former consists of the report of a committee appointed 
to investigate the utility of quicklime for the preservation of 
wheat, in accordance with a scheme outlined by Mr. A. 0. Barrett. 
After careful investigation the committee recommends that the 
process shall be given a trial. Its experiments and observations 
indicate that ordinary wheat is improved by the treatment, the 
deterioration of damaged wheat is checked, and any mousy 
taint is removed. The growth of weevils was not inhibited, 
nor were their eggs and the young pupae prevented from 
developing. The latter problem is dealt with more fully in the 
second part of the bulletin, which includes a summary of reports 
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received from the Government entomologists of the various States 
as to insects damaging grain, and a progress report of the specJal 
committee on the damage to stored grain by insects. The committee 
recommends the appointment of a qualified investigator for system¬ 
atic research on the life-history of the weevils in Australia and 
the best means of dealing with them, and this proposal is at present 
under consideration by the Wheat Board.— [Nature, May 23rd, 
1918.] 

* 

* * 

THE ORIGIN OF THE UBA CANE. 

Mr. Noel Deerr writes in tlie JuteruMional Su{jar Journal, 
April 1918, as follows :— 

Access to the excellent libraries in New York has enabled me 
to locate references which throw light on the origin of the Uba cane. 

The Report of the Royal Botanic Gardens of Mauritius lor 
1870* gives an account of a large number of varieties of (“anes 
that were imported to th.at island in 1869. Amongst these impfirta- 
tions were six varieties from Brazil, and included therein is the 
Uba cane. It is classed in the report as “ a worthless variety.” 

In the Sugar Cam for June, July, and August, 1877, there 
appears a translation from the Portuguese of the refiort of a committee 
that was appointed to investigate the alleged successful grafting 
of the sugarcane. Frequent reference is made in this report to the 
Uba cane as a variety well established at tliat date. Ft ciui also 
be inferred from the report that the exi.stenee of the Uba cane in 
Brazil runs back for many years. 

T was fortunate enough to find a copy of the viiry rare /> 
arhorihufi fructihm el herhk medmis atque olmentarii naftcetUihus in 
Brasilia el reqionibus vicinis of Piso, dated 1658. The description 
of the sugarcane begins with the words “ Fheo arundo, Vilxi et 

Tacomaree, Lusitanis Canna d’Acuquare, dicta.” The words • 

italicised are the native Brazilian equivalents for a reefl or cane. 

The same copy of Piso contained the Tractahts topofiraphicus 
et meteorologicus Brasiliw of Marcgraf. In the section De artms 


• iSugar Cane, Decomber 1S70. 
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problem, but tbe people bave not yet quite legalized tbe necessity of 
taking extra care and trouble in tbe matter of stock-breeding. It 
requires to be brought borne to them that it pays to devote attention 
to details sucb as purcbasing a good animal, feeding it properly, 
mating it witb a suitable sire, taking proper care of calves, and 
kee'ping tbe animal in lit condition when dry. A little more cleanli¬ 
ness in tbe production and handling of milk also will bo amply 
repaid. If the conference succeeds in interesting people in this 
question and arousing their enthusiasm and in enlisting the support 
of wealthy people for the opening of model dairy farms outside 
large cities, the pace of the work which the Department is already 
doing will be considerably accelerated. 


[Editor.] 




